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Abstract. The influence of the punphytophagous or;ba!:d mile Sche'.oiibcies Iwigalus ( C. L Koch, 
11135) on the decomposition of grass litter (Holcus lancius) was tested in microcosms under laboratory 
conditions S'chelorlbaies is known to be a fbngivotojs praz.cr. The mites fed on fungi growing :r. the 
microcosm in 'Oti and Cm litter. T>ie weight lass of litter ivas significsnfh higher ir microcosms with 50 
mites Ilian wiihnut mites (0.035 g and 0 031 g. respectively) after 20 ilays of cxptiuniTl Pieces of lutgal 
mycelium were ingested, the fungal cell contents were digested, while the lunged cell walls were not The 
mechanisms of (be interuclion miles fungi - litter decomposition and possible jricrpretatinn of this 
interaction to outdoor conditions 3rc discussed. 

Decomposition, nucronrtliropod grazing. OribnUila, Schelonbares laevigatu*, microfungi, weight 
loss, Holcus lanarus 


INTRODUCTION 

The impact of oribaiid mites on decomposition processes differs among species, in relation to thei 
food strategies (Hartenslein l962,Luxton 1972, Berg cl al. 198Q, Siepel&Maaskamp 1994, Maraui 
et al. 1998). Oribatids affect plant litter decomposition by feeding oil litter, litter fragmentation, by 
dispersing microorganisms and grazing on microorganisms growing on litter (Saichuae el al. 1972, 
Behan & Hi)) 3978, Siepel & Maaskanip 1994). Three feeding habits were distinguished; (3) macro* 
phvtopahagous oribatids are able to feed on plant litter; (2) microphyccphagons species are able tc 
consume microorganismas; (3) panphytophagous oribatids arc able to feed on both plant litter and 
microorganisms growing on it (Schuster 1956, Luxton 1972). 

Siepel & Ruilcr-Dijkman (1993) classified oribatids into fowling guilds based rat llicir carbohy- 
draze activities. Species belonging to herbofungivorous and funaivorous grazer (Noikrus silves- 
tris and Punctorlbates punctum) are able to digest fungal cell walls, because of having chitina.se 
anti trchala.sc in their enzymatic equipment (Siepel & Ruiter-Dijkman 1993). In experiments, they 
influenced fungal respiration and decomposition rate positively (Siepel & Maaskamp 1994). While 
fungiverov.s browser and opportunistic herbofuogivore {Chamobares horeaii r and Carabotles 
Iabyrmlhictjs) having Lrchalasc activity und no chitinase in their equipment (Siepel & Kuiter- 
Dijkman 1993). This oribatids had negative effect on Ihe decomposition r3te ( Siepel & Maaskamp 
1994). 

The acceleration of the metabolism of decomposers (lungi and bacteria) may occur without any 
correlation ro the 'weight loss of the decomposed substratum. On rhe other hand, some oribatid 
species may influence weight loss directly by feeding on litter, without influencing the metabolism 
of microorganisms. 
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Schelaribatas laevigatus (C. L. Koch, 1835) is common on meadows of Central Bohemia, where 
it can be found in high population densities (Hubert 2000). This species belongs to the panphy- 
topliagous unbuilds (Cleat 1952, Wallwork 1958, Woodring & Cook 1962, Luxton 1972) and to the 
fungivorous grazers (Siepcl &. Ruiter-Dijkman 1993). This species consumed litter, filler paper and 
green algae in laboratory experiments (I lubert et al. 1999). Two Types of feeding strategy clSchtfv- 
ribates hievigarus were observed on Hnlcus lartalus litter diet. The mites exhibited intensive 
■‘indirect’* feeding on fungi growing on dried rcnioistened leaves and “combinative" feeding on 
both fiihgi and lifter on later decomposition stadia o fHolcus ianatus lifter (Hubert et al. 2000 ) 

In '.his paper, the results of a study on the influence of Scheloribates laevigatus feeding on 
grass litter weight loss are presented. 

MATERIALS AND METHODS 

']1k Uliehnbfiics laevigaius specimens were collected on a meadow near Tehovcc village (Centml Bohemia) ir. 
autumn 1998. The mites were extracted with Bcrlcse-Tullgrcn tunnels and kept in glass vials with a platter 
substrate until the 'fart of the observation at 8 “C. Die Halcus Iuhusus leaves itt an initial state of decomposition 
were collected on the same meadow iind at the same time as the animals. 

The leaves were dried (at 60 °C tor 5 days), weighted on microbalajice (10 601' - SnnortuS\ accurate to 001 
mg) and rcmoijtencd with distilled water one hour before the start of the experiment The experiment was 
cst.ihl'shed in 12 plastic vials (250 ml), each microcosm containing 5 g of dried a-id rcinoisiered soil, collected on 
the same meadow and ;it Hie same time as llu? animals and Siller. 15 g ol xcoiit (Chemku*. Slovakia) and 5 ml of 
distilled water. Piece* ol Hotcus Ianatus litter (0.06 g dry mass) were added into every vjaJ. 50 miles were added «io 
six vials, other vials represented the control. 

The experiment was carried out in dark at 25*3 "C The microcosms were comrollcd daily Mass loss of leave?, 
was recorded after 20 days, the data were analysed using KrusVal-Walhs median test (Statistics software). 


RESULTS AND DISCUSSION 

The feeding of Scheloribates laevigatus on the fungi growing in the microcosm enhanced JJolcus 
/flrjflCKV litter mass loss. The average mass loss of leaves in microcosms without mites was signifi¬ 
cantly lower than the mass loss of leaves exposed to miles (Tab. I). The interaction of 50 individuals 
of Schebrihares laevigatas with fungi caused a weight loss of 0.0038 g per 20 days, i.e. 2 weight 
lo.ssof3.8x 10 9 g per mite per day. 

Fuagal mycelium overgrew the dri tdHolcus lartalus litter and the soil after one day of experi¬ 
ment (Hubert et al. 2000). The mites climbed into the mycelium and w alked on The litter. The feeding 
of Scheloribates laevigatas on the litter can be described as “indirect", the mites fed on the fungi 
growing on the litter and in the soil (Hubert et al. 2000). 

The payability of different fungal species to oribatid mries differed (see Iiartenstein l%2. 
Maiaun et al. 1998), so the feeding of Scheloribates laevigatas on fungi is selective. Hubert et al. 
( 2000 ) suggested that especially) Mucor species arc attractive in the initial state of decompost tior of 
HoU:us tanaim leaves. 


Tab. I. The inlucr.ce of Schelorihates laevigatas (C. L Koch) on the decomposition uf the leaves of Holms 
ianatus. 'Hie weight is in mg of decomposed leaves (dry) Abbreviation used: N - number of replicates. SD - 
standard deviation, group homogeneity group 



N 

mean 

SD 

group 

miles 

6 

0.03472 

0.00166 

A 

control 

<• 

0.03092 

0.00317 

B 

Kiuskal-Wallis test 

Hn.«i " 4.333 


p - 0.0374 " 
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The feeding of some rrncroanhropods was observed 10 influence fungal populations and U> 
stimulate fungal respiration in higher nutrient concentrations (Hanlon 19X1). Increase in respire 
lion, attributed to the activity of bacteria and fungi, was observed on litter after the grazing of 
springtails in the microcosms (Visser et a!. 19X1) The fungivorous grazer Punctoribatespunctum 
had a positive effect on the decomposition rate of the gra ssAvendlu Jlexuosa - the CO : production 
was higher in microcosms with this mite than in the control without mites (Siepel & Maaskamp 
1994). These observations are confirmed by the results of this study on Scheloribales laevigaius 
grazing on Holcus lurntus Jitter. 

Microarthropod grazing on fungi exhibits a negative effect on the fungi by damaging their 
mycelium and a positive effect by destroying the senescent hyphae and so releasing minerals and 
mnrients(l lanlon 1981. Visser ct al. 1981, Siepel & Maaskamp 1994). Another effect is exhibited by 
the dispersion of fungal spores oa tike body surface of the animals and via excremenLs (Behan & Hill 
1978, Behan-Pelletier <& Hill 1983). 

The Holcus lanatus liner in the initial state of decomposition provides a large amount of water- 
soluble components easy available for fungal mycelium. The mycelium were grazed selectively by 
Scheloribales laevigatas (set Hubert et al. 2000). A high nutrient availability and patches distribu¬ 
tion of fungal mycelium leads to a high fungal growth rate and consequently to rapid recovery” from 
grazing damage (Hanlon. 1981, Bengtsson e: al. 1993, Siepel & Maaskamp 1994). Siepel & Maaskamp 
(1994) suggested thatthe digestion of fungal cell walls next to cell contents leads to a stimulation of 
fungal respiration, while the digestion of cell contents only leads to inhibition. In this experiment. 
Sc heloribales laevigaius probably partly destroyed the mycelium by grazing and did not digested 
fungal cell walls (Hubert et al. 1999,2000). The nutrients in the hyphae were remobilized, though 
the N from the fungal cell -walls was not released, as indicated by the microanaiomical observation, 
or released only partly, as indicated by the presence of chitinase (see Siepel & Ruiter-Dijkman 1993). 

The amount of ingested food was hard to evaluate due to the low' weight of mites. Fresh weight 
of Sclielonhafe-v laevigaius individual is 27.7* 10 h g (Hubert ct al. 1999), so the amount of ingested 
food might be in interval 10 * to 10 7 g of food. 

An interpretation to outdoor condition is hard to made disputable. Scheloribales laevigaius 
was one of the dominant species of theor.batid communities on meadows in Central Bohemia, the 
abundance values fluctuating between 1 300 and 4 500 adults per nr (Hubert 2000). Based on the 
litter mass loss in this srudy and field density of the mites, they appear to have a small influence on 
the Holcus tenants litter decomposition, between 0.005 and 0.02 g of dry mass per day per m ? , not 
taking in account the effect of temperature. 
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A birr act There ere 72 species and 7 subspecies of Diplopoda currently known from the Czech Republic. 
Seven of these species arc recorded for the first time from the Czech Republic based on the author's own 
Feld studies and collections: Haploguna oculodislincta (Verhoeff. 1893), Craspcdosoma alemannicum 
VcrhoclT. 1910. Melogoiui gallica (Latzel, 1884). i Mclogona broelemanm < Verhoeff. 1897), Cyiiirdroiti!nx 
parisionm (Breelemann el Verhoeff. 1896). Rossiulus vilncnsis (Jawlowski. 1925) and Poiydesmus angnsius 
Ulzcl. 1884. 

Distribution, ecology, check-list, millipedes, Diplopoda, Palaearctlc region 


INTRODUCTION 

Ilte species of millipedes new to the Czech Republic were identified on The basis of material collect¬ 
ed tn fhe years 1967 lo I 9/1 (.Mehgona broelemanm, Poiydesmus angustus) and 1997 to 2000 
[Haplogona oculodislincta, Mclogona gallica, Craspcdosoma aicmunnicum , Cylindroiuius 
parisiorum. Rossiulus vilnensis, Poiydesmus angustus). The material collected in ihc years 1997 !o 
2000 was based both on the authors own collections and material supplied by other collectors. 

Julius Komarek in h:s Czech fauna (Komdrek 1950) asserted that The Czech Republic is at the 
crossroads of various climatic zones and their animal representatives. The .seven species discussed 
here are also representatives of various European geographical zones. 

MATERIALS AND METHODS 

The species were collected both in the course of individual collecting excursions and by using long term pitfall 
traps A substantial amount of material was partly acquired by this author from colleagues specialising in other 
groups of Arthropods which was I Ik* main purpose of these traps Material containing the specie? Cylindroiuius 
pansitmm win acquired by using lullgren lamps. Material was stored in a 4% solution of formaldehyde in the traps 
and then transferred to 70% ethanol or collected directly into 70% ethanol. For the purpose of identification the 
f-pecies were dissected and microscopic preparations made of the gonopods of males as well as other determining 
features Drawing* of the identification were made using the author's own microscopic preparation*. 

I he scale lines jn ihe drawing represent, open rectangle 0 I mm and closed rectangle 1.0 mu. 

The material ji deposited tn the collection of the author. 
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RESULTS 


Haplogona aculvdistincta (Vurhocff, 1893) 

(Figs 1-4) 

Lautlia UiyrlaiM VcrhoclT. Ife95 
Chordeumu graecttifte Attcms, 1895 
Vprhtteffia tUvritvm Voi'lioefF. 1899 

Material examined. Northern Moravia. Ucskydv Mu.. Homl Lomni village. 730 m. I.X.I999. lgt. P. Kocourd. 

Habitat. Haplogona oculodistmcta was found on a natural trail near a cemetery on the outskirts of 
a village, in an area of 60 sq. m on a gentle slope of undulating terrain. The sample consisted of 16 
males and 5 females Animals were found in lime leaf litter, several centimetres deeper than oilier 
species of millepedes. The community of millipedes in this included the following species: Glomais 
hexasticha, Masttgona bosniensis, Ochogona caroli , Leptoiulus (rilobatus and Polvdesmus com • 
planatus. The trees in the area were lime, sycamore maple and beech. Geological background ofihe 
locality is West Carpathian sandy sediments. 

Description. The individuals males 8-9 mm, females 9-10 mm (Fig. 1). coloured milky whiteot 
yellow-white. Head and first 6 body segments have pale brown spots. The intensity of spots 
decreases towards posterior part of ihc body. The antennae are usually spotter!, less often white. 
On the dorsal side of segments there are thinly spread brown spots, more obvious on the three 
segments before the telson Telson and anal valves spotted to speckled. Legs are pale coloured, 
distally with brown dots. Macrochaets on the humps are thin and short. Disturbed individuals turn 
into spiral, with their head pressed hard under the cotlum in the center of the spiral. 

Disi riui;'] ion. Previously the family Verhoeffidae (syn. Haptngnnidae, Hoffman 1979) was not 
represented in the Czech Republic. Genus Huplogona is known from northern Italy, Austria and 
adjoining areas of the former Yugoslavia (I loftrnan 1979, Kumik 1 9%8).Haplogona oadodistiKta 
is a rare species, occurring in northern Italy, Austria, Croatia and Slovenia. Attems (1954) consid¬ 
ered it to be endemic species in the area of us distribution at that time. The closest locality and most 
northerly was that recently reported from Vienna (Kumik 1988) For this species I lomi Lomr.i in 
Beskydy mountains is the most northerly locality in Europe. Its occurrence in West Carpathia is 
remarkable. It seems, that the species spread from the South-eastern Alps eastwards and north 
wards The occurrence in Moravia is puzzling - it might represent a part bridgehead, which wa.> 
established accidentally. 

Ecxn.mv. H. aculotlistmcra occurs in the valleys and low highlands where it lives in ravines, screes, 
gorges, in forest soil, under the fallen leaves and under stones. In Vienna it is to be found in 
orchards, gardens and parks. According to Strasser (1959) in Kumik (1988) it is a even expanding 
into suboptimal habitats. Adult males are to be found in early spring and autumn, larv ae occur in 
October. 


Craspedosoma alemannicum Verhoeff, 1910 
(Figs 5-8) 

Material examined. Central Bohemia. Dislr. Rakovr.fk: Pfilcpy, Pfilcpska rock, 380m, I8.X.1998; PPilepy mantes. 
350i!i, I9.X. 1998 and 1 XI 1998. ! fc l. P. Kocourek 


-> 

l ie*; I 4. Hap/ogonu iicuUnlisuncla (Verhoeff). I adult female arid male, lateral view; 2 anterior gonoprtls. 
fronml view. 3 anterior gonopods, lateral view; 1 posterior gonopods, frontal view 
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Habitat. Craspedosoma alemannicum was collected on 18* October, 2 females only, on 19 lh Octo¬ 
ber. 13 males and 28 females, and on 4* November a further 17 males and 35 females. The first two 
females were found in the locality Pfilepska rock, and further samples collected ala moist locality. 
Pfilepy marshes, both in thin aspen forest Geology of both sites is paleozoic sandstones, keno- 
zoic clay and sand. 

A considerable number of adult individuals were found on the top of a wooden feeding rack 
under ihin layer of fallen leaves, circa 1 m above the ground. 

Accompanying species of millipedes were: Haasea flavcscens, Juiiis scandinavius and fru- 
chydcsmus superus 

Description. Craspedosoma alemannicum belongs among the larger brightly coloured chordcu- 
mand The turgid of males differs in colour from that of the females. 1 he darker and somewhat larger 
females reach a length of 20 mm. The body colour ranges from ochrc-orange through orange to 
dark brown. The males are significantly fatter in the gonopodal region and have ail enlarged 
diploxcgment. The body is smooth and shiny with rows of short and thin settae. The body has a 
roselike appearance. 

Distribution and ecology. Craspedosoma alemannicum is reported from Austria, Switzerland, 
Germany, Belgium, NH France and I aixcmbourg. It is to be found in hills and mountains. It is largely 
a forest species. The species prefers thin forest, wet habitats and humus with a strong organic 
horizon. The adults are found throughout winter tn the absence of heavy frost. 

Craspedosoma alemannicwn reached the Czech territory from the West. 

Notks. In the Czech Republic, there are three species of the genus Craspedosoma. Craspedo¬ 
soma tmnssilvanicum is an Hast European species, Craspedosoma rawlinsii is a West Huropean 
Millipede and Craspedosomagermanicum lives in the interface between both species in Germany, 
Czech Republic and several other countries. The species arc difficult to distinguish on the basis of 
their appearance. It is difficult to identify some samples with certainty because they have the 
features of hybrids between Craspedosoma rawlinsii. C. germanicum and C alemannicum. Ex¬ 
amination of species points to the possibility of the following hybrids Craspedosoma rawlinsii » 
Craspedosoma alemannicum and Craspedosoma rawlinsii * Craspedosoma iranssilvanicum. 

Craspedosoma alemannicum ranges from the West to Central and Southern Bohemia and in the 
North links up with Craspedosoma germanicum. Gulicka (1985) predicted it would be found in the 
Czech Republic 

According to Kimc (1990). many species, subspecies and varieties ofCraspedasama have been 
described and die genus is in need of revision, because speciation is still occuring. 

I lauser (1999} points to the possibility of mistaken identifications based on the variable position¬ 
ing of the posterior gonopod so called podosternit (Figs 5, 9). It may occur til the brachy-, mezo- 
and macrodactyl position The hcterodactyls are not a natural phenomenon but a consequence of 
a fault observation. They are merely the result of the variable position of the podosternit in micro¬ 
scopical preparations. 

I he whole genus Craspedosoma requires revision in order to ascertain the validity of the 
individual species. 


4 

tiys 5 13. CVuspccfosonta alemannicum Vcthoell 8), A lelogana ftrwlcmannii (Vethoc 11) (10-13}. 5 - 
podostcftiiit? (paragonopodsl, posterior view: 6 - anterior gonopods. posterior view; 7 - isolated cliciritc posterior 
view. Arrow indicate the significant feature: more than two teeth; 8 - isolated cheirite, lateral view; 9 - Cruspe- 
.losnnui germanicum (Verhoef) piKiostcmitc. anterior view, for comparison with I'ip 5, If) - anterior gamtpods 
IpeltogOPopodv). posterior view. II isolated cheirile. lateral view Cheirile* are singled lateral of anterior 
yonopods. 12 righl gunopod. imcrnul profile; 13 posterior gonopod (one half). anterior view. 
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Me logo na broclcmanni (VerhoefT 1897) 

fligs 10-13) 

Miirochordewna broelemanni VerhoefT, I89? 

C'holima Ha broeleirunnt {VerhoclT. 1897) 

MaTIRMI. EXAMINED. C’cmral BoJicmiu. l)i*(r Kolin. Veltfov near Kolin. 200m. 17 X.I970 and I3.XH.I970. Igl. F 
Koeourck. 

AnrcrwtvAi. mxtpioai. f>**ainv'>. Cental Bohemia. Distt. Hcretov, Zlcnicc, on vhe left bank of the Sixava River, 
m, Mm JO!)f. fgt. P R'ccniiref.. I mate, J females. 

Haimtat. Melogona broelomamu was found in aspen leaf litter in young thin forests, open lowland 
country on the right bank (if the Labe River, ! male and 13 females together. The geology soil-sand 
sediments of the Labe River. Other millipedes at this locality wereCraspcdosoma rawlirisii , Nvpu- 
iuhrs kochii, Proteroiulus fuscus, Juivs scandinavius . Unciger foctidus , Brachyiulus bagnatti 
and Megaphyllum unilineatum. 

Description. Melogona broclcmanni is a pale yellow-grey or yellowish millipede. Its legs are 
lighter, and the head darker than trunk. It is 8 to 10 mm long and is a very small species. The whole 
body is smooth, shiny, without significant humps, macrochactes are light, short and thin. 

I )ts i RiBUTlON and ECOLOGY Melogona broelemanni is only known from Europe where it occurs in 
Albania, Austria, Bosnia-Herzegovina, Bulgaria, Croatia, Hungary. Greece. Macedonia. Romania 
and Serbia. In the Czech territory il is thinly dispersed. Attems(I954) reports it from Schonbrunn, 
Vienna, and Gruber (in Kurnik 1988) confirms iLs presence in Vienna and Wiener Wald where il was 
collected in abundance from 1972 to 1985. These localities are the nearest to the Moravian site. 

Mehgona broelemanni used to be found in woody and bushy biotope, colline mixed forest, 
floodplains of brooks, gorge forest or mezo- and termopbil dry broad-leaved forest. However, il 
predominates in moist eluvial and nideral localities. 

In Vienna (Kurnik according lo Gruber 1988) it was collected from October to June. !l aestivates 
from June to September. It is distributed in various biotope, woodlands, shrubs, meadows and 
synanlhropicaJ areals from ] 55 to 400 m above sea level. 

Notes Mehgona broelemanni is an expanding Mediterranean and South European animal. The 
centre of its distribution is the Balkan region. The dominant species of the genus Melogona in the 
Czech territory is Mehgona voigti, for which it could be mistaken due to habitat similarities. 

Melogona gal/ica (Latzel, 1884) 

(Figs 14-17) 

Mlcrochordeuma galticvin (Latzel. I $84’) 

Material. Northern Bohemia. Jizcrske mountains. Ristr Liberec. Lipovy hill near D^tficbov, 405m, 28.V.-6.VM.2000, 
I£t. P- Vonieka 

Habitat. A male Melogona galiica was found in a trap in one of the males at Lipovy hill near 
D&richov It is a low hill among pasrures. Geology of the area is granit. Sparse thickets are of lime, 
oak and ash. The locality is rather dry' and warm, the traps were placed in bushy areas where there 
are piles of stones collected from die pastures. 

Together wuh.W. galiica . the following species were trapped: Glomeris hexasticha, Mastigona 
bosniensis, Myeogona germanica . Ju/us scandinavius, Unciger joeiidus and Polydesmus den- 
ricu/atus. 

Description. Males are 7.9--.S mm. females 7.8-10 mm. This small species is shiny, pale ochre to amber 
in colour, hs head and last segments are covered with long setae. Males have significantly pertrud- 
ing gonopods on the 7" to 9" segments (Fig. 14). 
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DisiKiwunovAVD Kxx.oc.y. The species is known from Great Britain. Ireland. Norway, France, the 
Netherlands. Belgium. Switzerland. Luxembourg and Germany W of the Rhine. 

Sehuburt (1934) found this species under stones up to 2000 m above sea level. 

The species is found in garden plant tlebris, in alder leaf litter ami in moist gorges Like M. 
votgti, it occurs throughout winter. Mating was observed in May and October. The adults were 
collected in England in April and May 


C ylin dro i ulus parish rw/n (B rode ni a tin ct Vcrhoeff, 1896) 

(Figs Uf 20) 

KWniiAr. Central bohemia, the city of Praha: Cisafsky island, 180m, 3.VII.1998; Vinof, 260m, 23.X1.I999; Dolnr 
Podrrnice. 267m 2* V I998. Igt T St'ahlavsky. 

Aooiiional MAitwtAu i.vaminli! Centra) Bohemia The tily of Praha. Roianieal Garden of Faculty of Natural Science. 
250 m. 6.V1U.200]. |yi. I’ Kocourck. 4 males and 28 females, 3 L. - t he city of Praha. Lahovice. at the 
conJluencc of lac Dcrour.ka and Vli&va Rivers. 190 m, 3.X.200L Igi. P. Kocourck; 2 females. 

Habitat. This species was extracted from detritus collected from hollows in broad-leaved trees io 
Frague area using a Tullgren lamp has beer collected: CfsaFsky ostrov, I female in a hollow at the 
base of a Norway maple, Vuioi. 3 male. 3 females in hollows in alder and lime trees at Dolni Pocci- 
nice. 2 males, 3 females and 12 larvae, in hollow' in a willow, 80 cm above the ground. The commit 
nity of small Diplopods in moist detritus in hollows is supplemented by Choneiulus palmatus, 
Brachytiesmus superus and Proteroiulus fiiscus. It is found jointly in common with die dominant 
species Cylindroivlus arborum 1 he accompanying species are Nemasoma variconic and Nopo 
iulus kochii. 

DESCTtrrTtOM. Liny darkbrow'njtilid, male8 to 10mm in length, 0.9 mm wide, female 9.5 to 12.2 nun 
long. I mm wide. According to Richards (1995) it can be recognised by the lack of a projecting tail 
more than five pairs of bails o:i the anal valves (Fig. 20), longitudinal grooves, which extend over 
the upper part of the body segments and rich red spots on a pale coffee ground colour. 
DisiKibunoN and i.un.ot'rY. The species is known from France, Belgium, the Netherlands, the British 
isles. Jersey, Poland, Germany. Austria, Italy, Croatia, Slovenia, Sw itzerland and the Ukraine. Blow 
er 11985) even mentions Czechoslovakia, based on secondary' information. This is probably a cast 
of mistaken identity. Judging from the number of finds, it probably is a relatively rare species with 
a highly specific habilal requirement (Korsos & Enghoff 1990). According to Kime (1999) this 
species probably spread from tile continent to Britain, (t is inconspicuous species, easy to overlook 
The species is found in hollows of trees containing rotten wood, under stones of dolomite, in the 
litter of broad leaved trees or under the hark of oak and beech in parks. In Poland (Bielak 1964) it is 
abundant in habitats such a compost heaps. It is active from January through May. In samples 
females dominate. 

Asm Poland it is found in detritus in trees in the Czech Republic. According to Kime (1990) Paris 
is the most western locality where It has been found on the European continent. It also lives in 
natural environments in Switzerland and Belgium. In synanthropic habitats it is confined io green- 


Figs 58-25. Cylin drain! u.i paririorum tBroelcmann ct Vcrhocl) (I# 20). Kossiulux vilnaisis (Jawlowski) (21- 
2-1) 18 internal profile of left gonopod: 19 - internal profile of opisihomerile of right gonopod; 20 - tail end 
showing upUirncil api-x of ciwdat projector; 21 rings XIX XX!. Showing shallow grooves on the ptozonile and 
deep grooves on the iriciazonitc. 22 - left genopod. lateral view wilboul promcrite, 23 internal profile of Idi 
fionopod. 24 - tail end showing upturned apex of caudal projection. 25 Folydcsmus angusius Laizcl. isolated 
tdnpiulitc of the right gonopod. medial view Arrow shows a significant feature: disiofcmoral process (acropoditej 
of jolcnorcierite tapering to a point 








houses, cemeteries, parks where it is found in soil aud rotten wood. The finds of this species arc 
scattered and depend on the availability of suitable habitat. TheCzcch Republic liesaproximatclly 
in the middle of its European distribution. 

Rossiulus vilnensis J aw low ski. 1925 
(Figs 21-24) 

Sarmath/fin wfoinsn IJcwlowski, 1925) 

Lhnnuilomiwi vj/itensix (Juwlovvski. 1925) 

Maiikial bXAMiMu. Southern Bohemia, Uisu. Tfcboh, in Maiice near Vcscli naC J.'j2nici, 420m. I5.V1.1999 and 
I8.V.2001). 1st. P Kocourck, - Central Bohemia, (he city of Praha, Kliiumcc. 253 m. I2.XII. 1997-24.1 V.I998. 
Igt M. ibid: 29.111 2000. I9.IV.2000 and I3.V.2OC0. Igt. P Kocourck; ibid : 19.IV 1 f9 V20IW. 24 VII . 

8.VI 11. and 9.1X.2000. Igl. $. Taborska. 

Additkaal matcriai tx aminpd. Eastern Bohemia. Distr. Hradcc Kralovfe. Hrariec Krilov* - Plachia. :n a wet meadow. 
290 m, 24.VIII 2001. Igt. P. Kocourck; I female, 3 L. - Distr Chudim. Zubfi near Hlinsko, a: a healli margin. 
6t5 ra, 26 tV-14.VI 1990. Igt. J. Bucbar; 7 males, 4 females 

Habitat. Rosshdus vilnensis was found in abundance in Mazice, 6 males and 5 females. It is to be 
found under the trunks of fallen aspens. Locality is the area used lor gathering wood at the edge 
of the forest next to the pc at processing plant. In the vicinity there is a forest of aspen and willow. 
Accompanying species are Cylindroiulus britannicus, Siegaphyilum unilmeatum and Polyties- 
mus complanatus. 

A further population was observed in open country- at the edge K’.dnovice forest near BScliov- 
ice. East of Prague. 253 m above sea level. The mixed forest consists of oak, poplar, maple, aspen, 
birch and pine. Larvae of this species can be found at the edge of the forest or in bales of hay up to 
mid May, when the larvae mature. Masses of adults can than be found until June. Throughout the 
year individual adult females have been found. They are found m abandoned fields, reservoirs with 
still water, meadows and moist habitats with peaty soil. Ollier species, such as Craspedosonuj 
ger/Hanlcum, Ophyiuius pilosus , Lcpioiulus proxinms . Alcgaphyllum projccliim, Polydesmus 
complanutux and Polydesmus denticidatux also live in this environment of lush forest and moist 
meadow. 

Dktnup iii in. Rossiulus vilnensis \s a robust julid with Iwo parallel yellow-orange stripes on its back. 
The stripes reach as far as the head on light coloured individuals. Laterally the body is speckled 
with violet-grey spots 'llie males are thinner and shorter, usually darker, with longish cheeks and 
the first pair of legs hooked. The hook on the leg is sharply bent and somewhat bigger than in 
Ommatoiidus sabulosus. These features are only present in the last insuu. Until then the males and 
females are indistinguishable, t he prozonil of the diplosegment is grooved differently from inO. 
sabulosus. The melazonit bears deeper grooves (Fig. 21) and the tail of the telson is slightly bent 
upwards (Fig. 2-1). 

DiSTRimnoN and ecology. Rossiulus vilnensis occurs in Poland (particularly Bialowieza and War¬ 
saw). than in Belarus, Latvia, Estonia and Lithuania. In the Fast it reaches Russia (around S: Peters - 
burg), in the West it reaches to Germany (Brandenburg and surrounding area). Tarasevieh (1992) 
reports it from the Prypjal.sk reserve in the Bialowiasz virgin forest in association with Glulinaso- 
Alnctum oxalidosum and Glurinoso-Ahietum urticosum Here it comprises 10-25% of the milli¬ 
pede fauna with the similar Ommatoiulussabulosus domi nanI. In llie Bcrczinska reserve it occurs 
in association w ith GhUinoso-Alnetum fdipendosum. and makes up less from 10% of the millipede 
fauna. Golovatch (1999) records it from broad-leaved forest in the western part of the European 
section of the Russian plain. 
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Rossiulus vilnensis is found in a small isolated locality on the outskirts of Prague (Kldnovice 
forest) and in southern Bohemia (Mazice near Veseli nad LuznicI). It lives here in moist lowland 
habiiats, mainly at the edges of forest and ceotonc. Subsoil is peat, peat ground or loam-sand soil. 
It matures sexually in May. 


Polydesmus angustus Latzel, 1X84 
(Figs 25) 

Polyd&onus comptortulH* var. angustus l.atzcl, 1 R8d 

Mah-kmi CxAviNi ii. Crnrnl Bohemia: Disir. Kolin. Kolin - Borky, 201m, I6.V.1971 and 2 IV.20C3, Igi. ?. Kocou- 
rck; Disir MClnik, Cthvatemby near Kraiupy. 230 m. II IV 3 V.2000. Igi P. VcniCku cl I’. Moravec. - Northern 
Ikihcmi'-; KruSnc mouiuams. Vrjprty, under a bridge over (he Polava brook, 775m, 2.VIII. 1997; Vejprty. near a 
railway to Blrcnstcin. 775m. 2.VIII. 1997; Vejpny. along a road from (he railway saiion ur lire border. 6.JX.I997, 
Igt I. FJaair c: M Fla»arov&. 

Atwosm M*TraiAi. examine). Southern Moravia, Disir. Bfcclav, 1-cdnicc, in a castle paik, \C<0 m, Igt. P. Kocotnek; 
3 males. " females. I I. 

Habitat. This species was found in Kolin - Borky in a suburban park, on the ground under broad 
Icaflitter, wood and bark. The locality is near the Labe River, on the edge of a sports ground. The 
animals were found tn abundance in 1971, 18 males. 12 females and 4 larvae together. A pairs in 
copulation, and in 2000,5 males, 3 females, of which 2 pairs were in copula lion. The community of 
millipedes in this suburban park consisted o iPolyzonium gcrmanicum, Craspcdosama rawiinsii, 
Ncmasoma varicome, Nopolulus venustus , Cylindroiulus latestriatus. Julits scandwavius and 
Megaphyllum projection. 

in Chvateruby ihe species was found in abundance in abandoned sandy fields and flood plain 
fores! near the bank of ihe Vltava River a rest, in quantity of 3 males, 4 females. I he acompanying 
species is Polydesmus complanatus , which is dominant at this site It seems that P. angustus has 
formerly been overlooked due to its similarity with/*, complanatus. The latter has a similar niche 
and limits the spread of P, angustus. 

In Vcjprty the animals were found on the right bank of the Polava brook under a bridge; I male. 
1 female. The trees in the area are alder and poplar with scattered srubs. Near the railway to 
H:\renstcin :he animals were found in thin birch and willow forest; ! male and 2 larvae. At Ihe 
locality near She Czech-German border ihe species was collected under ihe wood on the ground. 1 
female. 

Description. Large robust polydesmid: male 16-24 mm. female 1 5—22 mm. t he larger male has 
stronger legs. The animal is also capable of fast movement, it is considerably active and is therefore 
likely to fall into traps. It skilfully penetrates the layers ofbroad leaf liner. A disturbed individual 
usually remains motionless before rolling into a spiral or escaping. Compared \oPolydesnuis com ■ 
planet us ii is not so yellowish, is more pale red-violet, and merges with surrounding environment. 

The species occurs represented generally in western Huropc and ihe British Isles. It lives under 
wood and stones and in vicinity of buildings. Often it is found in domestic waste. It lives tn flal 
terrain in sandy loam. 1 lowever, it also occurs at altitudes up to 1900m. It has an eurytopie distribu¬ 
tion occuring in woods, heaihland grassland, agricultural homestead, fields and gardens. It is active 
from March to December. Richards (1995). however, mentions finding u throughout the year except 
for July. 

Distribution. Belgium, Denmark, Germany, Norway, the Netherlands, Luxembourg, France, Ureal 
Britain, Ireland, Switzerland. Sweden, exceptionally Poland. New collections fFlasarova A Flasar 
1998) extend the frontier of consistent findings to the Czech side of the KruSne hory Mls, in the area 
ofVejprty and those of P. Moravec (Litomcfice) and P. Vonidka (Liberec) even to Central Bohemia. 
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CONCLUSION 


The localities of the species nesvly recorded 1'or the Czech Republic indicate probable direciions of 
spread of millipedes from geographical zones in Europe. These zones aio described by Kime in Read 
(1999). 

Haplogcna oculodisttneta is an alpine species with a relatively narrow area of distribution. It is 
considered lo be a stcnotopic species. It is '.lie first representative of the Vcrhocjjidac family for die 
Czech Republic. 

Craspulosamu alemunnicum is a west European species of millipede, living in vvoodland in the 
highlands and mountains. It reached the Czech Republic from the West, and Centra! Bohemia it is 
a! its eastern frontier. From the viewpoint of demand on habitat it is a jather eury topic species. 

Mdogonu hvelemanni reached the Czech Republic from the Mediterranean zone ar.d ;s at its 
northern frontier here, it leaves in flood plain areas as well as synanlbr.'.vpic habiuit.s. From the 
viewpoint of habitat selection it is eurytopic. Also of interesting is the opinion that this species 
could be a relict of a warm period in the European climare. 

Melogona gaUico - the centre of the distribution of this species is western and north-western 
Europe. The isolated finding in the Jizerske mountains is the easternmost occurrence of this species 
in Europe. The abundance of the species is unknown 

Cy!indroiu!usparisiorum is an European, synanthropic species. It can easily l»e mistaken for 
two other species, Cylindroiulus arborum or C. tnmeorum Its wide spread distribution in Europe 
points to no special demands on habitat. The direction of spread in Europe is not obvious. 

Rossiulus vilttensis is spreading from tlie Baltic geographical zone and in the Czech Republic is 
the western frontier of its distribution. So far. in the Czech Republic it has been found in several 
isolated localities. However, there arc numerically significant populations there. 

Polydcxmus angustus is a west European species, dominant in Great Britain and western Europe. 
The south-eastern fronticrof this eurytopic species is Vejprty in the Krusmi mountains. This species 
holders on populations of Polydcsmus complunalus , which live in a similar niche. 

Follow ing is a list of species (according lo GuliCka. 3 985, Blower 1985.1 lofftnan 1979) ui which 
Ihe new species for tlie Czech Republic (sign with +) make up over 10 % of the species ofDiplopoda. 
The selected synonyina in Ihe list of species have been used according to Verhoelf ( 1899), Attems 
(1954), Guliika(1985). 1 lofftnan (1979), Jawlowski (1925), I juig(l954) and ivchubart (1934). 

Class D1PLOPODA 

Subclass fT.NTCILLATA Latrcillc 

Orrtci POLYXENIDA Lucas. 1840 

Family Pcdyxenitlae 

Polyxoius iagiir.is (Linnaeus. 1758) 

Subclass PF.XTAZONIA Omrutl 
OiJcr GLOMfcRIDA Leach. 1814 
Family O'omcndac 
(tlamerit jm\lulala Fabricius, 1781 

Gtaiuerix itrrlufuitt C. L Koch, 1814 = Glametis campersa C L. Kocli. 1847 


Mo-i. The species maiked - i were found ir. significant among after completing this paper. Cylutdreiulus vainer- 
timir (Reritsc. 1888). Cyhruirniului trumorum (Silvesdi. ]W6). DtUtksmu.’ attemsi Schuban, 1934 and B>achy- 
iufux iusiiumts were found in ihe Czech Republic for Ihe first lime Alla/uins nilidus (Vcrhoeff. 1891) was found 
:n Uohcmia For the first lime. They were found in Prague, in Botanical Garden uf Faculty uf Natural Science of 
Charles Cniveisity. from 2000 to 2001. o.cepl for drachyiuSvs Jusrianio Vcrhoell. 1898 which was collected in 
ihe southern Minavu in ihe Nove Mlyny and Kejdek villages in 200]. They wit) be published in detail ir, the nCKt 
contribution. 
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Gloincris vcihoejfi Broclcmann. 1924 - GUmeris gidlufa (RUlo, 1826 ) 

Glomeris verhoeffl fagfvora (Vcrhocff, 191)6) 

Glomeris comiexa C. L. Koch. 1847 
downs h&unticha Brandi. 1833 

Glomeris hcxaslicha nairomannia Vcrhocff, 1906 
G tomans hexa.iticha Ixivarntt Vcrhocff, 1906 
Glomcrit heiasiichu obscura HaasC, 18146 

Family Trcchysphocridac 

Trachysphaera costula (Waga, 1857) “ Gemtism cc.ua/a Waga, 1857 
T/achysjjhacru gihlwla (Latzcl, 1884) - Gervoina coslalu Waga, IR57 

Subclass HL'lnnnllimiu'riilia Patrick 
Order fOLYZOMlDA Gcnm. Ij«-5 
Family Pclyzoniidac 
Poiwonhm geimankum Rrandt, 1831 

Order CHOUKUMATIDA Koch. I &*y 

Faintly MnfcligophorophylliJnc 

Mastigophorophyllnn suxonteum VerliocK. 1910 

Ma.trixoiui Iwtiiawi* (VcrhncJf, 1897) *- l/cieroporaiiu boxnlense Vcrhocff, 1897 
Ma.sfiguiui vihorlatua (AUems, 1899) - Helemporalia bosnieitsc Vcrhoelf, 1897 
Maslignmi multi hi In (lal/cl. 1884) Hc'leroporaliti mu while (Latzci, 1884) 

Hoploporaliu tremim (Vcitiocn. 1909) 

Family I toasetdae 

Haascu fhr.iiici’K (I.atzd, 1884) - Orobaliinsoma flasesccits (Lalzel, 1884) 

Haascu gernuwira (Vcrhocff, 1901) O^bai/rosomu gentuinicum VcrhoclT, 1901 

Family VcrhocIBd:* 

* Uuplogona oculodiui/icia (Vcrhocff. 189.-1 = Latzeiia illyrkum Vc rim off, 1895 Chordeuma graecense 
Atfcnic, 1895 = Ycrhotflia illyrkum Vcrhocff. 1,899 

Family CraspcJeoy'iiiatidac 

Owpedosomti ratvllnsii Leach. 1814 - Craspedosoma simile Vcrhocff, 1919 
4 Craspedosomn aknuinnicum Vcrhocff, 1910 
Craspcdosoma germunkum (Verhoeff, 1900) 

Craspcdoxoma tnwisrlvanicum (Vcrhocif. 1897) 

Lisirocheirlii'im scpicmtrionale Gulicka, 1965 

Ochogo'ia carol! (Roihenbuehler. 1900)= Craspedosoma simile Verhoeff. 1919 
Family Chordeumatidae 

Mdogona voign (Vcrhocff 1899) = Microchonfeuma volgll Verhoerf, 1899 

* Me!ogonu broelenartaS (VerhoctT. !S?7) - MicrochOrdeuma broeiema'ini Vcrhocff, 1897 - Chordeumclla 
bmelemanni (Vcrhocff. 1897) 

*- Melogona galiku (Lalzel. 18841 - Microchordeuma gallicum (LaiZcl, 1854) 

Mycagona gcrmanica (Vcrhocff, 1892) = Orthochordeuma germamcun t (VertioefT, IS92) 

Order JULIDA Leach, 1840 
Family Ncmasoirwcidac 

Nemosoma oarkome (C. L Koch. 1847) - iso bates van com is (C. L. Koch. 184?) 

Family Blanialidae 

Bluniuius gutiutaius (Fabricius. 1798) 

Choneiulu* palminti (Ncmcc, 1895) 

Nopottdux kochii (Gervais, 184?) - Nopoiulus wnuslus (Mernerf. 1868) 

Proieroiulus fuscus (Am Sicin. 1857) 

Family Juhdac 
Tribe Cylmdroiulim 

Kryphtoiulus occidtus (C L Koch, 1847) - Cyiindrolulus occu/rui (C. L. Koch, 1847) 

+*- CytindrouJux vultterarhu (Serlwe, 1888) 

+4 Allajulus mtidus (Vcrhocff, 1891)- Cylindroiulus itilidus (Vcrhocff, 1891) 
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Cviiitdmuiia bold! (C L. Koch. 1847) 

Cviiridmlulus coenileocfncto* (Wood. 1864) * Cyllndrolulus leutonlcus (Pocock, 1900) * Allajutus teutoni¬ 
cs (C. L. Koch, 1847) 

Cyiindroluht* luridus (C. S . Koch. 1847) 

Cyimdroiulus truncOrum (SilvCStri, 1896) 

+- CyJiitdroiuhu panstorun (Btoclemiiiin & Verhoeff. 1896) 

Cylbtdroiufits G'bonm VerhocIT, 1928 = Allajutus or bo rum (VerhocIT. 1928) 

Cyliiidniiulitx lutesirlatus (Curtis. 1845) - Cyiindrotuha frisius (Vcrhocll. 1891) » Allajutus frisiu t (Vcrhocff, 
<89J| 

Cyliudroiulus brtlannicus (Ve rtioeff, IA91) - AUajuhts britunnicus (Vcrhocff, 1891) 

Cylnttlroluhts puncttitiis (Leach, 1X17) - Cyfindroittlus sllvarum (Meincrt, 1868) 

Eiwntliilus >tarus {Latzcl. 1884) - Leptophylhtm n arum (Latzcl. 1884) 

Tribe Julia: 

Jitlus scartfinat’ira LutzcL 1884 
Jitlus seamens Lohmavder. 1925 

Tribe Lepioiulini 

Pachypotloiulu* tunpus lAilcms, 1894) 

Ophviulas pilosus (Newport. 1842) c Ophyiulus fa!tax (Mcincrt. 1868) 

Leptoiulus trilohotus (Vcrhocff, 1894) 

I.epUuttlui proximo* INciv.cc. 1896) 

Leptotulus mvnli vagus (Latzcl, 1884) * Ltplotulvs weberl VerhocIT. 1927 - Leptoiulus braueri Vcrhocff, 
1895 - Lepiohtius braueri webert Vcrhocff, 1927 

l.cplvmlu*. c.ibde.Uus (Chamberlain,! 921) - Leptoiulus miuutus (Porat. 1889) 

Leptoiulus mattomunnius Verhncff. 19|3 

Tribe Oncoiulini 

Una get foetidus (C 1. Koch. 1828) 

Onager /rattAsilvantcus ('V'erlmelT, 1899) 

Tribe Brachyiutim 

Braehviutui bayrtaUi (Clirtis, 1845) 

firmhyiuiits kuilanus VerhoefT. 1898 

Meguphylhun projection (Vcrhocll. 1894) ~ ChronuUQiulus projeclus koehi (Vcrhoclf, 1907) 

Meguphyllwn projection dtotimnum (Vcrhocll. 1907) 

XfcgtiphylUm unllinvatu/H (C. I,. Kcch, 1838) = Chromatmulus unilinealus (C. L. Koch, 1838) 

Tribe Ucnimioijlivi 

Omniatoiulus vatuloxus (Linnaeus. 1758)= SchtzophyUum sahulostan (Linnaeus, 1758) 

- Russ,ulus V! 1/u‘usl, (Jawlowski, 1925) > Surmult ulus vllnensts (J.twlowski, 1925) ~ Ommatoiulus vtlnensls 
(Jawlowski. 1925) 

I’acftypodoiulas niger (Leech. 1815) Tdctypodomlus alblpes (C. L. Koch, 1838) 

Order POLYDCSMrrM Leach, 181“: 

Family Polydesmi.foe 

brachydtlimn* superus Latzcl. 1884 - Polydesmus superus (Latzcl. 1884) 

Polyde.rmi.t coxipho.ants (Linnaeus. 1761) 

Potyiesmus complauatus illy nan VerhocIT, 1907 
Polyrlesmus ciimpbuiatus braebmen Schubarl. 1964 
+ Pofydesrnus angustiis Lotzcl. 1884 - Foiydesmus compUmatus var. angustus Latzcl. 1884 
FolydesDtus lesiaccitt C. L. Koch. 1847 - Polydesmus sligmatosum (tichwald, 1880) 

Polydaunus Inconstant 1 at7cl, 1884 = Polydexmu* corlacous Porat. 1870 
Polydesm\u dcniiculutus C I Koch. 1847 

Family Parade) cosomaridac 

Oxidus gracilis (C L Koch. 1847) - Orihotnorpha gracilis (C. L. Koch, 1847) 

Strongylosoma stigmutosum (iiichwald, 1830) ~ Strongylnjoma paUtpcs (Olivier. 1792) 

Family Oniscodcsmidne 
4+ iMkHlcsmuK atlcmsi Schubari, 1934 
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Iho occurrence of Ihe following species is currently unconfirmed. Reports of their occurrence urc| 
mostly based on misidcntificalion (according toGuli£ka(l985) and die author of this contribution) 
G/omeris marginata (Vjllers, 1789); Haploglomeris mulrisrriata (C. L. Koch. 1844); Haascc 
{Orobalnosonui) pintvaga (Verhoeff. 1901); Cruspeifosorna slavum Atteins, 1929; Rhymogona] 
(Macheiiiophoivu) wehranum {Verhneff. 1910); Rhymogana {Macheiriophoron) cervtna (Verho- 
eil. 1910); Chordeuma sylvestre (C. L. Koch, 1847);j’a/i/j terrains Linuc, 1758, Gphyiulus fallax 
major (Bigler. 1921 )\Lcpioiulus alemanninu (Vcrhoeff 1894); i’olydcsmusedcntulus C. L. Koch 
1847. 
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Abstract. Variation in seven ncn-mctric trails of 310 Apodemus JIavicoltis- (Mckbior, 1831) and 494 A. 
syhud*ns (Linnaeus. I75BI trapped in a suburban forest on the periphery' of Prague .luring the years 1987 
J993 was studied Effects of species, age, sex. season, asymmetry and time an individual Cruits were 
examined. AH traits exhibited differences between species, three traits were dependent, occ trait was 
sexually dimorphic- No trails exhibited directional asymmetry. In each species four traits were affected by 
considerable rapid changes in time. These changes were expressed as differences between low abundance 
years (or preceding peak) and consecutive periods. This phenomenon car. be lOicnrcTcd 3s an evidence for 
rapid genriic chaupe.? associated with the population depression. Alternative twin-genetic explanations are 
discussed. 

Epigenetic variants, ..mall populations, bottle-necking, genetic drift, wood mice 


INTRODUCTION 

Non-melric traits on rodent skull do not directly contribute to fitness of an individual, and there¬ 
fore, they are probably subject of Ihe neutral evolution. Unlike biochemical traits, they are easily 
scored in standard collection specimens. Moreover, most of non metric trails ate not sex and age 
dependent. Basinger hcntability estimates in laboratory mice, it is often believed that differences 
in trait frequency can be used as a simple measure of genetic divergence between populations. 
Therefore, non metric traits have become widely used as a useful tool in population studies in small 
rodents (eg . Berry 1963, Berry & Searlc 1963, Krylov & Jablokov 1971, Bcjtv & Jakob son 1975, 
Lai ina & Eremina 1982,Turutina 1982, Vasiljcv 1984, Vasiijeva & Vasiljev 1984, Yablokov & Larina 
1985. McLellan & Kinnegan 1990. Lazarova 1999). 

This approach was fruitfully used also \n Apodemus species. British populations of/1, sylvuiictts 
(Linnaeus, 1758) were analysed repeatedly (e g.. Berry 1 1969,1973,1975, Berry & Warwick 1974. 
Berry etal. 1967, Kelly et al. 1982). Sikorski (1982) used this method for like demonstration of rapid 
genetic divergence between spatially isolated urban populations of A. ugrarius (Pallas. 1771). 
Jablokov Sc Larina(1985) studied temporal variation mApodcmus uralensis(V3i\\&s, 1811) popula¬ 
tion I ledges (1969) and T v rtkovio (1976) described differences in frequencies of several non-metnc 
traits between species.-l. syhulicus and A .flavicollis (Melchior, 1834). etc. 

We studied A sylvaticus and A. flavicollis populations in a single locality during seven year 
sampling. The aim was to describe frequencies of seven non-metric traits in order to (l) verify 
species differences, (2) analyse temporal variation as an indicator of changing genetic, structure in 
a population. 
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MATERIAL AND METHODS 


Animals were collected in ihc locality “Satalieki baiandcc - Vinofsky park" near Prague fCcnUal Bohemia). It is 
an isolated suburban wood of about 140 ha surrounded by agricultural landscape and villages (see 6ibnkovsi & Fiynta 
1996 for details!. Mice wne captured by snap-traps laid in 23 periods during the years 1987-1993. For character¬ 
istics ul die syjiusy and the description ol population dynamics see Cihakovd & Krynta (1996). 

1136 skulls Of Apodemiu species were biologically prepared by larvae of Dermesfes beetles and subsequently 
examiacd. Substantially damaged skulls were excluded from further analyses. Altogether, we used 510 skulls of 
A/MiietMi.% f!atHiwllh anti 494 skulls of A. tylvulicus. Species determination was done according to the relationship 
between molar si/e {length of tlie upper molar row * width of the first upper molar) and three length measure¬ 
ments (condylotHisal length * zygomatic breadth * bind fool length). I hc coloration was taken into account ill 
lnterr.Kdiary (mostly juvenile) specimens, These criteria were derived from Steiner (1968) and modified id order to 
improve the separation of younger age classes. 

Each skull was observed under a stereoscopic microscope (magnification 6 3) and following 7 non metric 
characters were recorded: 

(I) jo/amen hypvghusi single 

(2 1 foramen palatinum minus auterius absent 

Ol fiirviwn s/wenoidule medium present 

(4) foramen muxitiarp single or absent 

Above mentioned tour characters were adopted from Berry (1963) and Hedges (1969). where their detail 
description is available. 

(5) l orm of foramina incisivum 

Type I: Characterised by a neatly constant width throughout the whole opening; Type 2: Slender on the rostral side. 
Type 3 Other form, i e . extremely wide or with sigmoidal Curvature of the lateral margin. Types I ind 2 were used 
in accordance with Kuprcchl (1979). 

(6) Presence of 79 cusp or W 

The character was adopted from TvrtkoviC (1976). 

I 7 ) Number of small foramina in the region of the tinea mytohyoidca on the pm.', f/nguulis of ihc left mandible 
(not previously described). This trail is further referred as small mandibular foramina. 

Characters No. I. 2 and 4 were studied both on the left and right sides of the skull. Differences between left and 
right sides were tested by contingency tables. However, no directional asymmetry was found, and therefore the 
further statistical treatment was performed only in data sets collected from the left side of tb; skull. 

In addition the degree of tooth, wear was determined according to Steiner (1968) into 7 classes (Steiner's class 
two was split into two independent ones). These classes were further referred as age 

The whole six-year period was subdivided into successive time intervals corresponding with the stages of 
population fluctuation in individual species. We selected three time intervals in Apodemus sylvaltcus. (I) low 
abundance I (1987-1990), (2) population increase (1991), (3) peak abundance (1992-1993); as well as in A. 
flavicoilis: fl) peak f (1987-1988). (2) minimum-increase (1989-1991). (3| peak II (1992-1993). Another 


Tab. I Between species comparison of four non-metric traits; Representation of specimens with given character 
(ni) in the total sample (n) of Apodemus flavicoilis (Melchior) and A. sytva ileus (Linnaeus) 


character 

n 

A. flavicotiis 
ni 

% 

n 

A sylvaitcus 

ni 

% 

f. hvpogfossi single 

(left) 

290 

92 

.31.7 

336 

167 

49.7 

(right) 

287 

90 

31.4 

331 

156 

47.| 

f. palatinum absent 

Heft) 

434 

210 

48.4 

427 

318 

74.5 

(right) 

424 

722 

52.4 

427 

314 

73.7 

f. sphenoidale present 

371 

76 

20.5 

372 

112 

30 1 

f. mm Ware single or absent 

Cell) 

4 77 

203 

42.6 

470 

382 

81.3 

t right) 

474 

213 

44.9 

468 

380 

81.2 
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rub. 2 Repies^ntiiliiin of (he three forms ol foramen. Iniiilvum ifl (he total materiel of Apodemu* 
(Melchior) and A. xylviticta (Linnaeus) subdivided according (o the age 


igc 

classes 

n 

\(%) 

A. /lavicolli* 
2(%) 

3<%) 

n 

A 

sylvuticut 

2(%) 

:(%) 

13 

76? 

209 (78.3) 

TsMSMlXSM 

41 (15.4) 

374 

185 (49.5) 

121 (32 4} 

6S (tfe.2 

:-6 

1 5 1 

121 <66 9) 

’■Wtr^w 

53 (29.3) 

61 

2" (44.3) 

88 <29.51 

16 (26.2 

otal 

44$ 

330 (7? 7) 

24 (5.4) 

94 (20.9) 

435 

212 (4S.7) 

139 (32.0) 

84 (t9J 


classification factor represented the season (spring * January-April. early summer -> May-Jj|y. late suntinei 
August September, autumn = Octobcr-Dcccmbcr). 

h (feels of individual factors on categorical variables were tested u.'ing Log-linear analysis of frequency tables 
An individual character was taken as the response vanahla. All the interactions with design ,-arables were initial! 
included into the model. Next, the set of design variables and interaction* wo, reduced eliminating step by stej 
those ones causing non significant effects. Maximum likelihood Chi-square slalislira were used for the evahraiio i 
of results. The numbei nf small mandibular foramina was treated as a numeric value and. therefore mnliifucio 
ANOVA wjs applied for this variable. Calculations were carried out using Sta'graphios version 5.0 (Statist ica 
Graphics Incorporation 1991). 


RESULTS 

Differences between species 

Differences between species in frequencies of all the characters were apparent (Tabs 1 3). In ordei) 
to lesi these differences we used statistical treatments controlled for both sex and age. An individ¬ 
ual character was taken as the response variable. Species. Sex and Age were adopted as design 
variables 

All the comparisons between species were significant .foramen hypo%lossi (Chi-square * 22.5-J, 
I’ < 0.000 1),/ palaiirsum (Chi-squarc = 65.44, P < 0.000 1)./ sphenoidate(Ch\-$quarc = 1 0.73. P = 
0.00 ll),/ maxi Hare (Chi-square - 1 54.70. P < 0.000 1),/ incisivum (Clii-square - 98.21, P < 0.000 1), 
T9 on A f (Chi-square 339.30, P < 0.0001), small mandibular foramina (ANOVA: F - 24. 1, P < 
0 . 0001 ). 

Results showed significant influence of age both on/. mcA<virm(Chi-square 28.99, d.f. = 12, P 
- 0.0039) and T9 on M 1 (Chi-square - 132.36, d.f. = 6, P < 0.0001). Also tile Number of small 
mandibular Foramina was significantly affected by age (ANOVA: F = 2.97, d.f. ~ 6, P - 0.0070). 


fub 3. Percentage of specimens With 19 cusp on M ! und mm numbers of srruili mandibular foramina in the total 
material of Apademus fla\ioollis (McJehior) anti A. sylvailcus (Linnaeus) subdivided according io the age 


class 

T9 cusp 
A Jlavkollii 
r. % 

fin M ; 

A 

□ 

■tylvuflcus 

% 

small mandibular tbraminu 

A flavicaUi* A. sylvalieus 

n mean n mean 

U 

2 

100,0 








97 

46.4 

232 

96 6 

96 

7.49 

230 

9.62 

Jl 

96 

24.0 

104 

87.5 

94 

6 4< 

103 

8.50 

11 

105 

219 

84 

86 9 

106 

6.56 

53 

9 21 

IV 

129 

14 0 

43 

74 4 

129 

6.3? 

43 

7 29 

V 

56 

5.4 

18 

27 8 

57 

5 13 

19 

8 82 

VI 

10 

0.0 

4 

0.0 

10 

4 85 

4 

637 

total 

495 

23 0 

485 

?T1H1 

503 

6.49 

489 

9 05 
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?0 
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Fig. 1 Temporal variation in the rcprcsentationH*. I. tempura! variation in the representation of three iioji 
metric character* in Apitlffmus fianwltis population. Sample si 2 :s; / hypnglossi id I 43. M6. / palarinutri 15- 
6S. 212, f sphenoidafe l2t», 59, ISfi 
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Significant differences between sexes were not found. The only exception is r?‘»n A/-(Chi-squa:c 
= I3.07,d.f.= 1,P=0.(K)03). 

Yuriulitm in time 

i or the examination of possible changes in lime we treated each combination of species and char¬ 
acter (i.e.. response variable J separately. 1 une intervals (successive years grouped according to the 
population numbers of die species). Season and all the vanables having shown significant effect on 
a given character in the preceding procedure were adopted as design variables. 

Majority of variables site wed considerable variation in time. Ill each species significant effects of 
Time intervals were found in tour of seven characters under study In Apodeniu\ syfoariats: fo- 
ramen patatinum (Chi-square - 12.67, d. f. - 2, P< 0.00 1 8 ),/split no iJale(C\ii-sc\utux ~ I l.S4,c. 
f. - 2. P - O.OO.T I ),f.inrisivum (Chi square ~ 12.52. d f. “2. P< 0 0139), small mandibular foramina 
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Kig. 2. temporal variation •" the ieprcsrnta)io*i of tlirrr nou-metric characters in Apodemus syh-aticus popula¬ 
tion. Sample sbes f. mcisiwm IIV. 91. 229;/ palurinum 112. *7, 228. / y/rhcitoidcle 98. 81, 193. 
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Number of araoll mandibular foramina 


'* . 



3 


e/-iw si 62-63 ar-ee 89-ai o?-93 
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I'i^ 3. Temporal variation in llic mean numbers (with 95% confdcnce intervals) of small mandibular IbnuniOA in 
Apodemus flavicolHf (sample sizes; 1 Jj7. 76. 231) and A. sylvmtcus (simple si/cs: 132, 95. 255) populations. 


(ANQVA: F - 1 2.70. d. f - 2, P < 0.000 1) In .4 .flavicollis they were:/ hypoglossi (Chi-square = 
j0.43. d. f = 2, P< 0.0001), /. palulinum (Chi-square ~ 24. 16, d. f. - 2, P < 0.0001), f.sphenoidale 
(Chi-square ■=8.96, d.f. = 2. I*=0.0113), small mandibular foramina (ANOVA: F- 9.94. d.f. - 2. P - 
0.0001). 

In Apodmus JlavicoUis, the sample collected during (he first peak of abundance (i.e., 1987— 
1988) considerably differed from both successive samples (minimum - increase 1989-1991, peak 
1992-1993). This fact is evident in all the variables showing temporal changes, i.e., m foramen 
hypoglossi,j. palatinumj. sphenoidale {Fig. I). and small mandibular foramina (Fig. 3). 

Similarly, also in Apodemus syivaiicus there is the sample from the period of low abundance in 
1987-1990 which is responsible for majority of overall temporal variation as visible from Figs 2 and 
3. Il contrasts particularly with the consecutive sample from the year 1991 characterised by popu¬ 
lation increase, while the differences between this sample and the sample from 1992-1993 popula¬ 
tion peak ate less pronounced. 

In addition, there is a significant effect of interaction between Time intervals and Season on 
foramen maxi Hart both in Apodemus syivaiicus (Chi-square = 13.51, d. f. = 6, P < 0.0277) and A. 
Jlavicoilts (Chi-square = i 7.46, d. f. = 6, P < 0.0077). Significant effects of Season were not detected 
in any character. 


DISCUSSION 

We studied all the four traits reported by Hedges (1969) showing the highest divergence between 
Apodemus syivaiicus an d A. Jlavicollis in his study based on 20 traits determined in 671 skulls from 
17 British and Continental populations. He found that foramen maxdlare was more often double, 
fpalatinum less often absent./ sphenoidale more often present, and/ hypoglossi less often single 
in the skulls of/I JlavicoUis. With the exception off sphenoidale showing inverse relationship, our 
data support Hedge's (1969) findings as well as Tvrtkovic's observation that T9 cusp on M2 is more 
often present in A. syivaiicus. We can conclude that these interspecific differences are probably 
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widespread and arc not limited to a confined population. I lowever, the fact of considerable tempo¬ 
ral variation in several trails seriously challenged the above conclusion. Unfortunately, time varia¬ 
tion can not be effectively controlled when texting interspecific differences due to following rea¬ 
sons ( ! .) The temporal variation can be irregular. (2) Because of differences in population dynamics 
between species, there is no why to expect synchronous pattern of variation. 

Genetic composition of rodent populations is frequently subject of a rapid change, as indicated 
by both morphometries (c.g., Patterson 1981) and protein polymorphism studies (Gaines & Krebs 
1971, Leigh Brown 1977, Gaines cl ah 1978, Wojcik 1993). Therefore, it is not surprising that similar 
rapid changes were repeatedly found also in the representation of some non-metric characters, c.g.. 
in feral Mas domesiicus Schwarz & Schwarz, 1943 (Berry & Jakobson 1975), Clethrionomysglar 
eolus (Krylov & Jablokov 1972, Larina & Eremina 1982,). Apodcm us uraiensis-pov u I at ion near the 
town Saratov (Yablokov & Larina 1985), etc. This study demonstrate this phenomenon inApodc' 
mus sylvaticus and A.fiavicoliis population. 

It is difficult lo determine the microevolutionary mechanism to which one the particular change 
should be attributed. Following circumstances and parameters of our populations (Cihakova & 
Frynla 19%) should be taken into account: 

(I) In both species, there was a .substantial variation in abundance within (spring decline) and 
between the years (low abundance years) 

( 2) In both species all ihc considerable changes in the frequencies of non-metric characters oc¬ 
curred in the period of low abundance (or closely preceding and/or consecutive one). 

(3) Our locality is a wood of limited size surrounded by large territories of arable land and urban 
areas. Therefore, the population of A. flavicollis strongly limited to woodland is substantially 
isolated, while.4. sylvaticus inhabiting also the surrounding open landscape is not. Fffective pop¬ 
ulation numbers for A.flcrdca IIis were estimated to as less as 335 individuals. 

(4) In populations of both, species four of seven traits showed temporal changes, i.c. both were 
affected to a comparable extent. 

The first two points arc consistent with most of possible explanations, i.e., selection (especially 
the cyclic one), drift (including bottle necking), and mass migration. Cyclic selection, live force 
playing a certain roie in the population of A. flavicoSlisvn Bialowieza (Wojcik 1993), was found to 
Ik- the cause of regular changes of non-metric variation also in feral mice of Stockholm (Berry & 
Jakobson 1975) 1 lowever. we have no evidence for cyclic changes in our populations. Genetic drill 
and migration arc. therefore, at least equally appropriate for an explanation of our data. 

The last two points support the rejection of genetic drill hypothesis predicting much higher 
effects in a small and isolated population of A. flavicollis than in a continuous population of A. 
svlvuiicm. On contrary, it is not excluded that local domes are isolated during the periods of low 
abundance even in./!, sylvaticus. and bottle necking can take place. 

Migration resulting from population fluctuation and/or metapopulation dynamics is another 
suitable explanation, but in A.fiavicoliis there is only low probability of intensive migration from 
sources outside ihc studied wood and migration within this area leads to models that are indistin 
guishable from simple bottle necking. Many studies suggest that there are differences in the fre¬ 
quency of non-metric traits not only between isolated “islands" as, e.g., Warsaw parks inhabited by 
distinct populations of A. agrarius (Sikorski 1982), or between distant populations in a continuous 
habitat as. c.g., Poomyscus ntuniculalusin northcentral Kansas (McLellan & Finnegan 1990), but 
also between neighbouring experimental plots in a continuous habitats (Kry lov & Jablokov 1972, 
Turutina 1982). We cun conclude that a reestablishment of a dropped population from nearest 
neighbouring population (migration) or even a single deme within the population (bottle necking) 
seem lo be most appropriate scenarios. 
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All the above explanations were based on assumptions that expression of non-meiric charactei 
is determined by genes, and therefore, that individual traits arc not mutually correlated (<: 
Markowski 19951. However, these assumptions are not fully supported by our data. Tcmport 
changes in numbers of cranial foramina had die same orientation (either increase or decrease) i 
different characters. Moreover, trends seem to be parallel in both species. Considering these fact 
the effect of non-gcnetic factors, c.g., environmental conditions (food supply, calcium intake, etc 
cannot be simply ruled out. 
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Abstract NecaphyUau gtOssS. gen n. cl sp. n. is described from Western Australia, and is compared with 
it?, vicaiioni Southern and Southwestern Australian sister genus A phylum nergroth, 1906, the only other 
genus ol the endemic Australian family Aphylidae. The family Aphylidae is redefined. The nature of the 
cxpoiium (new icrni, autapomorphy of the Aphylidae). a complex exposed area of pleuroabdominal 
origin, is elucidated Autapomorpbics of Neoaphylum gen n. arc discussed, especially the dorsal shift of 
laicroalidoniin.il region, concomitant newly liumcd body margin, loss of tnchobothria. permanent closuie 
of .lhdoniinol spiracles, fusions of lalerijahdominal components, etc. Most of these arc unique in the 
Heleroptcra. or iu least in the ftenlutomomorpha. 

Tuxniioniy, mtnphnltgy, abdomen. spiracles, trkhobothria, exponiuin, Hetcroptcra, 
t'eniatomomorphn, Aphylidae, \eoaphylum groat gen. n. et sp. n., Australian region 


INTRODUCTION 

The Australian fauna includes four endemic families of Helcropiera, all of the infraotder Pentato- 
aiomorplut, and all of a low diversity. The I Icmcocondae (Idiostolotdea. cf. I lenry 1997a) contain¬ 
ing Henicocoris Woodward, 1068 (one species) only, (he Hyocephalidae (Coreoidea) including 
Hyocephulns Bergrotb, 1906 (one species) and Macvius Sill, 1874 (one species, several unde¬ 
scribed, Stys in lilt.); and the Lestoniidae and Aphylidae (both Pentatomoidca) which have been 
regarded as monotypic ut the genus level, with Lestvnia China, 1955 (two species) and Aphylum 
Bergroih, 1906 (iwo species), respectively (Woodward et al. 1970). 

In ibis paper wc describe a new genus and species of the Aphylidae from Western Australia. The 
Aphylidae were established as a Subfamily of The Penlatomidae by Bergroth (1906), who also 
describee its Jirst genus and species Aphylum syntheticum Bergroth, 1906. Schouleden (1906a) 
described a second species, Aphylum bergrothi Schouleden, 1906, and, later (Schouteden 1906b) 
revised the group. Renter (1912) upgraded the Aphylinae to the family rank - an aclion followed by 
most subsequeni authors (e.g., China A Miller 1959, Woodward et al. 1970, Stys & Kerzhner 1975. 
Sclmh & Slater 1995). Only Gross (1975,1991) relegated the Aphylinae to the Pentatomidae again, 
grouping all the other pentatomid subfamilies into an extremely broadly conceived subfamily Pen- 
lalominae (similarly as conceived by Ahmad& Khan 1973). Gross’s action was motivated particu¬ 
larly by some similarities in shape of male and female genitalia as shown by McDonald (1970). 

At the moment, we prefer the conservative approach, and consider the Aphylidae and Pcntato- 
micae as distinct families. The natural classification of the pentatomid cladc of the Pcntatomoidea 
is far from established in spite of two recent attempts al cladislic analyses of the Penlatomidae 
(Gapud 1 991.1 lasan & Kuching 1 993 ,Aphylum omited from consideration in bolli the cases). To 
include all the conventionally accepted pentatomid subfamilies in the Pentatommae .? latiss., as 
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Gross (. 1975, 1991) did. to treat this broadly conceived subfamily as coordinate with the Aphylinae 
would mean to accept the Peatalominue sensu Gross to a paraphylum characterized only by ab¬ 
sence of aphytinc aulapomorphtes 

Gross (1975) maintained the Aphylum differs from all the other Australian Pentatomidae (his 
Pentatoisiinac .v. fariss.) by parameres subdivided into two articulating sections; it remains to be 
checked whether -Jus character is valid and whether it fils the new genus. The genital and wing 
characters aie not included in the list of diagnostic features: they could not have been examined in 
a single specimen of gen. n, sp. n., and they will be treated in detail in a revision of Aphylum (Stys 
& Davidova-Vilimova in prep.). 

METHODS, TERMINOLOGY, AND ABBREVIATIONS 

Only one pinnni fsm.ile of the new genus and species is available. To leave the specimen inlact, we have retrained 
from siiaIv of its wings, dorsum of altdomcn. and inner ectodermal genitalia. However, in Table I. containing 
diliercntiifl eheraoieis. that pun or Kesuli-. concerning exponiuen. and ni«us,ion we aiiempt io elucidate many of 
points of aphylid morphology bused on external observations on the known iiphvlids species. Comparative notes 
concerning Aphylum arc based on general examination of the available material of the genus, details and illustra¬ 
tions of the biter nn study of a female specimen of A. sytitheticum (det G. P. CitOxs). Chovilla Dam site [situated 
probably Ul Chovilla Creek. 33° 59' S, 140" F. teste G Cassis), SAf- SmJliem Australia!, May 1967. leg R 
Howards, coll Australian National Inseei Collection. Commonwealth Scientific and Industrial Research Urgunisn 
l:or. (■- CSIRO). Canberra. 

All the morphologically dorsolateral structures of the body (especially (hose of the abdomen) arc - owing to the 
extreme convexity of lire dorsum - described as seen in diagonal (dorsolateral) in nearly lateral view. Consequently, 
the ottnbule "dorsal" may sometimes mean "situated on the morphologicai dorsum", another time *'topogra|dii- 
er.Uy dorsal"; wc liope the meaning is always- dear from the context, o: explained. 

Abbreviations and icnns used throughout the text and in figures: 

AMF.S - anterior mcsal exponial sclcrite. 

DI TG iU>rs:il alktominal lateroicrgUe(s), 

IJLTGc - dorsal abdominal external laterolergiie(s). 

DLTCii - dorsal abdominal inner latcrotcrgitc(i), 

LP5 - lateral exponial Sclcrite. 

MTG mediotergile, 

I’MfiS - posterior mcsal exponial sclcrite. 

S - sternum. 

TL'S - Triangular exponial sclcrite. 

Vl.TG ventral abdominal l.ncroicrgitc(s). 

Simple numbers always indicate the abdominal segment (or its component) concerned. Terminology concern¬ 
ing structures as..ueii«ted with spiracles and triohobotbtia is expbinod in Table I and in Figs 23 and 24. that of 
female terminals also in lablc I and Hgs 25 ami 26. 


RESULTS 

blxprinrum, new morphological lerm(Fijjs2.15,16) 

F.xponium (u structure unique for (he Aphylitlac) must be treated in detail. Ii is a complex bilateral 
exposed area formed by 3 ( Aphylum) or 4 {\'eo<phylum gen a.) sclerues situated in a region 
surrounded anteriorly by ihcpronolum, mesally by forewing basis, and posteriorly by connexivuin 
(- DLTCi) and eventually also by dorsally shifted VLTG (iaNeoaphylum gen. n.); the lateral margin 
ofcxpctltitmisffee(Figs 15, lb). 

Exponiuin is formed by (a) LES, (b) TES, (c) AMES and (d) PMES (in Net>aphy/um gen. n. only). 
LLS is continuous with metepistemum. and is of metepiStemai-tr-etaposnioTal origin; its lateral 
margin forms a pari of lalcral body margin. I.ES is subdivided into a dorsal area and a lateral, 
subvertical area, the latter being overlapped by the prouowm I4phylum), or fitting its margin 
(Mroflphylum gen. n.). 



1’LS is homologous with DLTG I & 2: its anterior margin is contacting LES. its posterior margin| 
DLTCi $ {Aphylum), oi both VLTG 2 & 3 anti 1)1 IXi 3 (Neixiphy/um gen. n ) 

A MLS is situated above the mesepistemum, and is associated with a complex area beneath the 
forewing basis: it always lacks the puncturation characteristic of I.ES and ITS, and is always 
subdivided into two parts. Us me sal margin is covered by forewmgs, anterior margin contacts the 
pronolum, lateral and posterior margins arc either engulfed by LES {Aphyhtm), or the lateral one is 
free and the posterior on? contacts I'MLS (Ncoaphvltim gen. n.). 

PMI-1S occurs in Nvoaphylum gen. n. only, and it is interspaced between AMES and LES shanngl 
with them the same sculpluration. it is a flap-like projection situated just above the mesepimeronl 
cephalad ro metathoracic spiracle. 

Homologies of AMES and PMES are uncertain. Wc suspect lhat AMES is a modified mcsopleu- 
ral articulation of forewmgs, while PML'S is either a dorsally turned part of mesepistemum or s 
subdivision of I l*S. 

For more details on exponium see Table I eonlaining differential characters, and the Discussion 



lit? I .Y «‘ftaphylum gn»ui grn n. d sp. n., dorsal view, length 4 X mm. 
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TAXONOMY 
Aphylidae Bergroth, 1906 

Aphylinae Kergroth. l’»Ci6n: b44 646 (in Pcntalomidac). 

Type oeni s. Aphyium Bergroth. 1906a: 6-1-1 (type species Aph) turn synthetic um Bergroth, 1906a). 
Somaric definition of Aphylidae 

Diagnostically, the Aphylidae arc characterized by three conspicuous autapomorphies. see (I) 
extreme convexity of the dorsum combined with concavity of pleural thoracic areas, (2) presence of 
exponium (new term) - a dorsal, freely exposed, complex pleuronotal and abdominal area situated 
in a region covered by forewings and-or mesoseutellum in other pcntalomoids, (.?) deep notches 
delimiting die truly posterior margin ol the pronotum from its posterolateral parts (lateral to humer¬ 
al tubercles), and (4) hypertrophied mesoseutellum reaching the apex of abdomen, but leaving the 
basal parts of Ibrcwings and lateral margins of abdomen exposed (a parallelism of many advanced 
pentatomoids). I hese apomorphies are associated with retention of many plesiomorphic pentato- 
moid (rails, see (5) 3-segmented tarsi. (6)pcniamemus antennae (pedicel subdivided). (7) absence 
of marginal ccphalic'pronotal’hemelytral setae or spiuose pegs, (8) absence of the same on coxae, 
(9) absence of spinostiy along the nbtae. and (10) lack of transverse folding offorewings. 

Genus y'eouphylum gen. n. 

Envoi or.v. Awr- (from Greek neox. new) & -aphyium. neuter 
Tver. species. b’eoapJtvIum gross* sp. n . by present designation. 

Diagnosis. With characters of the family Aphylidae as outlined in the Somatic definition, but. in 
am Ira si to Aphyluin with (a) VLTG 2-7 shitted onto the dorsum, their ventral margins taking pan in 



Fig. 1 gnt.ssi gen n. et .sp. n., Ialer.il view, length 1 8 mm The c*pomum is seen between the 

prunoliiin and abdomen proper. Straight liingitiuliiuil sulfusi along the abdomen is separating DLKJ from VLTG; 
sinuate subtnargmiii proximal suleus separaics VLKj irom S, und forms a part of new body margin. 


formation of a new lateral body margin, (b) abdominal spiracles 3—7 cosicomiiancly shifted onto thel 
dorsum, anil permanently closed by plugs, and (c) abdominal trichobothria absent. The above| 
characters are unique among the Pentatomoidea (for details see Tab. 1). 

OiSTRiBLTiON. Western Australia. 

Comparative remarks. Aphyium and Neoaphylum gen. n. differ in many structural, chromatic and 
morphometric characters which - though often clear-cut - may be diagnostic only at the species 
level. We list (Tab. 1} only the most conspicuous, most morphologically significant, and easily 
definable qualitative characters. 



Figs 3-4. Neoaphyium gwxi gen n el sp. n.: 3. strictly anterior 'new; 4, stnctly posicnor view; width 4.0 mm. The 
last wo nearly completely visible abdominal .segments arc 7 and 8, respectively. 
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lab I. Differential chaToclers. 


structure 

Aphylum 

Neouphylum gen. n 

Body in strictly dorsal view 

Less convex; head less declivous, 
strongly diagonal, its anterior out¬ 
line broadly convex, eyes completely 
visible. Anterior pronoial angles 
reaching to nbmit posterior margin 
ol eye». Expanded lateral areas of 
proaotum fully and continuously vis¬ 
ible. Lateral margins of abdomen {if 
wings in resting position) fully and 
often bioadlv visible (Fig 5). 

Much more convex head subhypog- 
nathous, subtriangular. eyes partly 
concealed. Anterior pronotal angles 
reaching at least rnid length of eyes 
Paris of expanded lateral areas ol 
pronotum concealed by humeral tu¬ 
bercles and their posthumcral mar¬ 
gins. Lateral margins of abdomen 
not visible (Figs 1. 2, 6). 

Body' in lateral view 

I«ss convex - , convexity gradually in¬ 
creasing from about the level of the 
cicolrical impressions of pronotum 
up to half ibe length of mcsoseutcl- 
lum. then gradually decreasing to¬ 
wards the apex of abdomen 

More convex, convexity steeply in 
creasing from the apex of head to¬ 
wards posterior part of pronotum. 
then gradually decreasing towards the 
apex of mcsoscutcllum (Fig. 2). 

Head in roost exposed dorsal view 

Relatively shorter, eyes extremely 
diverging antcrud as long as or 
slightly exceeded by a subdcnticulaie. 
mcsal. adocular projection of the 
cephalic margin. The adjoining me¬ 
sa! notch subacutangular Anterior 
margins of mandibular plates 
straight, subsinualc. or slightly con¬ 
vex. provided with a marginal row of 
extremely short, stiff, sparse brown 
setae {Fig. 7. slightly antcrodorsal). 

Eyes much less diverging antcrad. 
slightly exceeding the non-dcmicu- 
late, mcsal. adocular sector of the 
cephalic margin The adjoining me 
sal notch broad and shallowly con 
cave. Anterior margins of mandibu¬ 
lar plates slightly concave, with 
sparse, irregular, extremely short, 
soft pubescence (Figs 3. R. nearly 
anterior). 

Bucculae and first labial segment 

Binxjlac distinct, high, about as long 
os first labia! segment, the latter not 
exceeding the posterior margin of 
head 

Bucculae indistinct, low. inconspicu¬ 
ously fringing the first labial segment, 
the latter exceeding the bucculae and 
posterior margin of head, reaching 
the fore coxae. 

Pronotum 

Anterior angles rounded, not much 
prominent. Posterolateral angles 
broadly rounded, posterior margin 
concave Cicatrical impressions not 
depressed, subarcuate, elongatdysub 
triangular, strongly widening cciad, 
for the must part subdivided into 
anterior and posterior parts by a 
long, irregular multipuncturate row 
His* 5. 4) 

Anterior angles ybtusangular. 
strongly prominent. Posterolateral 
angles subacutangular. posterior 
margin almost straight Cicatrical 
impressions not depressed, smooth, 
arcuate, subclnvately widening cciad. 
the widened lateral part with a row 
of about 5 shallow, rather indistinct 
punctures (Figs 1-3. 6, 10). 

Mcwplcursl gtami orifices and asso¬ 
ciated structures 

Orifice provided by a short, narrow, 
clcvarcd. mcsal rim situated at the 
basis of a grooved or simple pol¬ 
ished ridge distant from the ante¬ 
rior meiaplcural margin, running 
along and dorsally diverging from 
mcso-mrtapleuT.nl margin, apiC3lly 
turning anirrad. and reaching (or 
nearly reaching) lateral margin of 
LbS. The ridge interrupting melup- 

Orifice simple, situated at the basts 
of a rather indistinci keel running 
closely along the anterior margin od 
melapleuion. disappearing in llu - 
horizontal part of nielaplcuron. 
apically distant from the l3tcra 
margin of I.F.S. The keel not inter¬ 
rupting diagonal grooves Mall 
cvaporatonal microsculpture indis¬ 
tinctly present on ventral pari of 


no 










fig. 5 10 5. Apkyium synthetic iter Bergioth, body in dorsal view, schematized, length mm. l ateral segmented 
pvt of abdomen is formed by DUG 6. ^ecapMum gross! gen. n. ct sp. n.. body in dorsal view, schematized, 
length IP mr.i 7. 9. A/thySum sv/ithelSatm Rcrgioth. S, 10. Neoaphylum gross! gen. n Cl 5p. n. 7. ». head, most 
exposed view. 9 10. cut line of lateral part of pronotnm arid eye. most exposed view (subdor.sal in Aphylum 
lyiuhcilcvm, suWaterol m Heouphybnn gmwi). scale l rnm. 
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[ciir.J souIpturation (diagonal grooves 
& hexagonal fields). Characteristic 
matt evaporatorial mere sculpture 
present all over the mesepimeron 
and mctcpistcrnum (Figs 11. 13). 

nietepistemum only (Figs 12, 14} 

Mcscpisicrnum and topographical 
relation c.f mesoplcuton to prono¬ 
tum 

Acuteangularly triangular, its lateral 
apex squeezed between the prono- 
turn and a vathei broad mese- 
pimeron (the latter two in n bioad 
contact), punctured dll over, not 
subdivided. Ventral side of the pos¬ 
terolateral lobe of premium (in 
vennal view) overlapped by Ihe lat- 
erahnosl areas of rnmupleuioii (fig 

13)- 

Laterally truncate, situated betvtei 
che pronotum and mescpirterwi 
(the latter two nut contacting ewt 
olbcr). smooth, with n tine trans¬ 
verse suleate keel subdividing ti rue 
premesepisternum and pofit- 
mcsepjstcmtm Ventral side of tie 
posterolateral lobe of pronotum (it 
ventral view! ovei lapping the luicril- 
most ore as of mesopkuron (Fig Al 

hitponium 

Horizontal (Fig. 15) 

Subverlical (Fig. 16). 

Mesal scletilcfs) of expnnium 

AMPS with anterior and posterior 
areas often vaguely delimited by a 
lateral indentation ur a superficial 
groove, mall, without p one turn lion 
characteristic of the lateral and tri¬ 
angular scleritcs PMFS absent (Fig 
15). 

AMF.S as in Aphylmn but sltucr.t 
ally more complex PMKS presc'i 
with a pun*, tura lion identical to IMi 
occurring on LL’S and TliS (Fig* 1 
16). 

Contact between I.F-S and postero¬ 
lateral angles of pronotum 

All the dorsal surface of I.RS suh- 
horizotltal, its anterior smooth area 
(externally hardly visible) broadly 
overlapped by rounded posterolateral 
angles of pronolum extending mark¬ 
edly postenad (Fig 15) 

Dorsal surface of LCS subdivided ml: 
wo areas, viz (a) anterolateral, co 
cave, snbverlical. smooth, (b) pest.’ 
nor. dorsal, subhonzontol. puncu- 
ate. Posterolateral orgies of pr.«>- 
cum only moderately expanded, sot 
rectangular, not overlapping I.FA, 
possibly titling u> concave arc* (ft 
Anterior margin of LliS (as well it 
lateral margins of AMDS and PMES) 
separated from the pronotum b, * 
deep and wiile eulf (a natural sitiu- 
lion or un artifact of mounlirjjp 
(Fig. 16). 

Contact between the exponium and 
the abdomen on iJk dorsum 

Posterolateral angle of LbS con¬ 
tacting the anterolateral angle of 
DLTG 3, or directed towards the lat¬ 
ter and separated from it by a gulf. 
Posterior margin of TF.S broadly 
contacting the anterior margin of 
DLTG 3. not being in contact with 
VLTGs. Lateral angle o.f TI-S often 
almost reaching the lateral body 
margin (Fig. 15) 

Posterolateral angle of Lh'S directs! 
towards anterolateral angle cl f.t 
first dorsal anterolateral aDdor.iml 
tele rite (- fused VIJC, 2 A V), to: 
separated from ir by a device Pev 
tcrior margin of 1 fcS contacting 
anterior margins of both the VLTCi 
2 A 3 and DLTG 3. Lateral angk rf 
Tf:S distant from lateral body nw- 
git>(Fie 16) 

Mesoscutellum in dorsal view 

Lateral margins broadly concave 
proximally. Apex sublmnoute Mid- 
line not defined (bigs 5. 17). 

Lateral margin with a .short siMaal 
notch, otherwise broadly convei 
Apex rounded. ProxunuJ part wilt 
a well defined, polished mid-line (Figi 
1, 6. 18). 
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Lateral body margin 

Sharp edge formed by (a) lateral 
margins of head, pronotum, arid LBS 
aligned with (b) sharply edged lat¬ 
eral abdominal margin formed by the 
conneaival abdominal line (*• a bor¬ 
der-line between DLTG 3-7 and 
VLTG 3-7) running alongside the 
abdomen (Figs 19, 21). 

(a) same as m Aphylurr. up In the 
basis uf abdomen, bul (b) proximal 
abdominal edge (~ part of new body 
margin) formed by tcrgosiernal 
boundary. ix\ boundary between dor- 
sally shitted VLTG ar.d sterna, from 
basis of abdominal segment i to the 
mid of segment S The lateral bedy 
margin not defined poster ad to mid 
of abdominal segment 5; lateral sides 
of this part of the abdomen rounded, 
smoothly convex (the line of maxi¬ 
mum lateral convexity running 
across the lateral sternal areas) (Figs 
2, 20. 22). 

t'oni.cxivul abdominal line separat¬ 
ing DLTO rrma Vl.TG 

Sharp, strictly laterally situated edge 
forming the lateral abdominal body 
margin (Figs 19. 21). 

Shifted OHIO the dorsum, not taking 
pail in formation of the lateral body 
margin; developed as a dcireally .situ¬ 
ated longitudinal sulcus (Figs 2, 20. 
22). 

Latersd elements of abdominal dor¬ 
sum (as seen latcrad to costal forew- 
irg margin). on pregenitai segments 

Lateral series of DLTG 3-7 (we do 
not know whether DLTGs arc sub¬ 
divided into outer and inner scler- 
ites) (Fig. 5). 

Lateral series of VLTG 2-7 & me* 
sal scries of DLTG 3-7. segments 
of both the senes amalgamated to¬ 
gether (Fig. 2). 

Position of VLTG 3-? and abdomi¬ 
nal spiracles 3-? 

Modal pentatomotd situation 
VLTG 3-7 strictly ventral, bearing 
ventral scries of spiracles, each of 
the latter remote from the lateral 
body margin. VLTG not distinctly 
delimited from sterna. 

VLTG transferred onto the morpho¬ 
logical dorsum: ttuly dorsal on seg¬ 
ments 3. *l and anterior part of S, 
delimited from sierra by a longitu¬ 
dinal ridge forming the lateral body 
margin, in dorsolateral position on 
posterior pair of segment 5. and on 
6 and 7. forming smooth continua¬ 
tions of the sterna concerned, not 
delimited from them by ridges VLTG 
almost vertical, owing to extreme 
convexity of dorsum Concomi- 
tartly, the spiracles (shifted onto ihe 
dorsum as well) 3-5 dorsal, mcsal to 
the ridges. 6 and 7 dorsolateral (Figs. 
20. 23). 

A'.nloniinai spiracles and adjoining 
region icxisleiRC of 1 " not checkia!, 
2"' 1 and 8“ absent or concealed) 

Spiracles 3-7 situated in the lateral 
areas of ventrites (of VLTG origin), 
modal, obviously functional, with a 
usual central orifice. Bach spiracle 
mcsally bordered by u longitudinal, 
indistinct and short, linear mesos- 
piracular impression (delimiting 
partly the true sternum from the 
VLTG area), and accompanied by a 
poslspiracular pit (usually vaguely 
delimited, and seen as a dark, rather 
smooth macula); each macula asso¬ 
ciated with a transverse poslspiracu¬ 
lar impression (a sulcus arising irom 
macula surrounded by a vaguely dc* 

Spiracles 3-7 situated dorsnlly in 
anterior parts of VLTG refieded 
onto the dorsum Spiracles probably 
permanently closed 4t?d non-tURC' 
tiondl: 3 and 4 with solid mid-parts 
surrounded by the spimcular iim. 5 

7 with convex. ions-like. central 
plugs within the rim (spiracle 7 
minute, reduced). No particular 
sculptural »lruc lures close to tire 
spiracles present, but remnants of 
joslspiracuhr impressions suggested 
by vaguely delimited dark broad areas 
situated mesud and ventrad to the 
spiracles, largely in truly sternal ar- 
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Architecture of lateral areas of ab¬ 
dominal ventritcs 2 and .3 


Externally visible abdominal in- 
tersegmeiitai sulci (i. e , ventral sulci 
and lateral sectors uf those on Ihe 
dorsum medial sectors of dorsal 
sulci concealed beneath the mesos- 
r.ntcllcm and forewings) 


Sculpture of abdominal venter, and 
coloration of sulci 


Abdominal trichpbolhna 


limited subllncar darkening! arising 
from the macula and running mesad 
to about quarter ot width ol each 
ventritc. An imagined macular lire 
running generally mesad tc the 
spiracular line; maculae 3 (4. 5} situ¬ 
ated cctad, f> (7) postcriad to the 
spiracle concerned (Figs 21. 24, 25) 

Lateral spiracle-bearing and truly 
ventrally situated area of veotriie i 
(homologous to VLTG 3) extend¬ 
ing cephalad, and suppressing the 
corresponding area of ventritc 2 . 
Consequently, the ventral abdomi¬ 
nal intcrscgmenta! sulcus 2-3 reach¬ 
ing the dorsal pan of the posterior 
metapleui.il margin (instead of ab¬ 
dominal margin), and the first vis¬ 
ible dorsal anterolateral abdominal 
non-cxponial sclc-riie is identical 
with DLTG 3 (Fig. Ilj. 

All the ventral sulci li e., those be¬ 
tween individual sicma 2-7&VC.TG 
3 7) sharp and distinct, all dorsal 
sulci (between OLTG 3 7) laterally 
equally well developed, and cnesally 
distinct as well, at least as sharp su¬ 
perficial interscgmcnul linear im¬ 
pressions (hough the respective 
DLTtj are fused (degree of distinct¬ 
ness of the sulci segmcnally. bilit- 
crally, and individually variable). Vcn- 
trites connate (Fig. 19) 


Flat to slightly concave all over. Cu¬ 
ticle smooth and shiny, with variably 
developed shallow, irregular puuifii 
ration. AH intersegments! sulci (ps 
well as sulci between chc compo¬ 
nents of female ictminaliaj con- 
Iraslingly dark brown against the pale 
background. Segments 3 pnd 4 with 
paired transverse, narrow proximal 
thermosensitivc arcas(cf. Siaddon & 
Ahmad 1994) murked hy yellowish 
colour and polished cuticle without 
puncturaiion._ 

Minute, laterovcntral, in e transverse 
arrangement 2+2 on segments 3 7 
L’ach pair of trichoboihna with a 
common holhrial area situated just 


ras. True maculae absent, but tbsfr 
original position often difcemlS: 
(see ahilomina trlchoboihiia) (F»; 
20. 22. 23. 26) 


Ventral intcrscgniental abdomi* 
sulcus 2-3 reaching ihe abdomi* 
margin; the antenormost latca 
non-expomal sptracle-hcaring sek- 
rite of abdominal doftum assoeiai* 
wilh ventral sulci 2-3 and 3 4 s>» 
is homologous with dorsal ly shilU4 
VLTG 2A3 (fused together) (\% 
12 ) 


AJI the ventral sulci (between stem 
2-7) sharp ard dislinct mcsally, bx 
obsolete laterally, and lost on V: 
marginal sectors turned dorSid, 
VLTG mutually fused, and shite! 
dcrsally or dorsolatcrally, their n- 
tCTScgtiKntal sulci obsolete to lea. 
interseginental lines Occasional* 
(bilateral and uuersegmcnlal vans 
non!! vaguely indicated by shall** 
depressions or by a microsculplura 
design DUG 3 7 fused, inwrset 
menial sulci lost, ur occasionally 
asymmetrically indicated by vugud, 
defined ioterscgmenla) lines. Vcv 
iral pans of segments more strong} 
connate to fused (big. 20 ) 

Convex, shallowly concave am it 
omcsally Cuticle matt, distinctly 
punctured nil over, of a rugose ap 
pearancc. All interscgmenlal suY 
(including ihosc between the coat- 
pnneuts of female rermioalia) eat- 
coloruusly pale as the rest cf Ire 
venter. No externally marked tlier- 
rrtoscnsitsvc ureas. 


Tridiobothtial setae and dislJr.l 
postspiracular depressions ubsCtrl, 
vestiges of the original positions oi 
setae vaguely discernible (awessmetf 
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at the posterior margin of the 
macula (postspiracular pit). The 
cctal trichobothrium always shorter 
than the ental one. Positions of tri- 
chobothria relative to spiracles cor¬ 
related with postcromcsa! conver¬ 
gence of the imaginary macular and 
spiracular lines, i.c., both trichoboth- 
na situated latcrad to the spiracular 
line on segments 3-5, and the ental 
trichobothrium in the spiracular line, 
the cctal one latcrad to it on seg¬ 
ments 6 and 7 (Fig 24). 

admittedly subjective owing to a rich 
niicroscultpurc). situated poslcriad 
(segment 3) or posterolatcrad (4 7 
postcrolatcrad topographically, 
postcrornesud morphologically) rela¬ 
tive to the spiracles concerned De¬ 
tails: 3 - a single socket immedi¬ 
ately behind the spiracle; 4 - a de¬ 
pression with a sub-bothnal micro- 
sculpture; 5 - ditto, and a vague in¬ 
dication of a lost socket; 6 a pit¬ 
like depression, without bothrial 
sculpture, but with a vague indica¬ 
tion of a lost socket; 7 - a vaguely 
delimited depression provided with 
two minute, transversarily arranged 
granules (Fig. 23). 

I'rcgcnital sicma 6 and 7 of female 

Interscgmcntal sulcus 6-7 with a 
sharply defined medial concavity. 
Sternum 6. or 6 and 7 with well indi¬ 
cated mid-line (Fig. 25). 

Sulcus 6-7 with a shallow, not well 
defined medial concavity. Mid-lines 
of sterna 6 and 7 not defined (Fig. 
26). 

Female terminalia 

First valvifcrs broadly triangular, 
mcsal margin equal in length to pos¬ 
terior margin: joint posterior mar¬ 
gin essentially straight, only slightly 
sinuate. Second valvifcrs (VLTG 9°) 
elongate, clavate. The area delim¬ 
ited by 1 st and 2 nd vaivilcrs. and ter- 
gum 8&9 subdivided into narrowly 
transverse, vaguely delimited, medi¬ 
ally constricted sclcritc. and a defi¬ 
nitely delimited central subcircular 
knob situated postered. Tergurn R&9 
(?) short, sublincar. VLTG 8 trian¬ 
gular. sharply delimited, the border 
between tergum and VLTG being a 
part of the lateral body margin. Ba- 
siventral margins of VLTG 8 con¬ 
tacting first valvifcrs, not being over¬ 
lapped by them (Figs 4. 25). 

First valvifcrs narrowly subrcctangu- 
lar. arcuate, mesal margin half as 
long as posterior margin; joint pos¬ 
terior margin broadly concave Sec¬ 
ond valvifcrs (VLTG 9?) Bap- 
shaped. The area bordered by 1st and 
2 nd valvifcrs and tergum R&9 (?) 
continuously sclcrotizcd. the un¬ 
paired mediodistal sclcrite not 
sharply defined. Tergum 8&9 rela¬ 
tively long. VLTG 8 represented by 
venlially bent fiap-like areas whose 
distal margins arc overlapped by dis¬ 
tal areas of first valvifcrs (Fig. 26). 

\ 

Antennae 

Segment 2 distinctly longer than seg¬ 
ment 3. 

Segments 2 and 3 subcqual in length. 

Tibiae 

Broadly sulcate dorsally all along, 
their diameter subquadrangular with 
concave dorsal facies. 

Terete. 

Tarsi 

Segment 1 about twice as long as 2 
in dorsal view. Segment 3 club- 
shaped. its dorsum convex, apex 
rounded. 

Segment 1 about as long as 2 in dor¬ 
sal view Segment 3 inversely rhom- 
boidal, its dorsum flat, apex irun- 
cate. 
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jXeoaphylum grossi sp. n. 

(Figs 1-4,6,8,10, 12, 14 , 16,18,20,22,23,26) 

Etymology. Dedicated to Gordon J Gross for his outstanding contribution to the knowledge of the 
Australian Pentatonioidca. 

Tvri vAitriAi HoMypt. female, labelled (a pinned specimen "ex ethanol", perfectly preserved': ‘‘Wr-Jen 
Australia. N Agricuiljral I>ivision. 60 km NE Wubin. 29“43’ S. I I7 S 04' E. 27.ix.1981, leg 1. D K'aumann and i 
C. Cardale" (further data unknown). Deposited in the Australian National Collection uf Insects. Canberra. 

Description (the points mentioned in Table 1 and obvious from the measurements arc not repealed 
unless necessary). Measurements (in mm; dorsal view and maximum value, unless specified; L- 
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Figs II, 12 Mefepi sternum and lateral sides of abdominal ven trite* 2 and 3. hexagonal evaporalnri:il sculpture of 
i.'KtcpisIcnttin omitted, ventral view, left side, schemes without scale. II. Aphylun syn/hciicum Bergrotb: 12 
Neoaphytum grossi gen. n. ct sp. n. Lettering EPS, - mctcpudernum, m modified part of LES. or - orifice of 
ntelapletnal gland, s - spiracle, sp - spool of ihe orifice 
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lugs 13, 14. Mesopleuron (lateral parts), and its relation lo ventral side of prethorax, right side, mesovetilral view 
schemes without scale 13. Aphylum syntheticum Bergroth; 14. Seoaphylum gross! gen. n et sp. n. Lettering: 
EPM ; mesepimeron. EPSj rnesepisternum, EPS-, - premesepisternum. IePS J6> — posimesepislemum, EPS-- 
mclcpislcrnum, m - modified part of LBS, PN - pronotum 

length. W - width). Total length 4.8. Body 1.2 times as long as wide, 1.8 times as long as high. Head, 
LO 11. Head, most exposed view, medial L 1.43, W across eyes 1.94, minimum inrerocular W 1.46, 
distance ocellus - posterior margin of eye 0.32, distance ocellus - basis of anteclypeul sulcus 0.38, 
interocellar distance 0.70. Antennal segments, L i 0.32, ii 0.22, iii 0.26. iv 0.38, v 0.48. Labial seg¬ 
ments. I i 0.44. ii 0.83, iii 0 67, iv 0.64. Pronotum, L 1.61, W 3.83, I anterolateral margin 1.50. 
Mesoscutellum, L 3.11. basal W 3.16, W at the constriction 3.00, W posterior part 3.33. Abdomen, 
W 3 94. Body, height 3 .02. 

General facies (Figs 1 -4.6) Head extremely declivous, dorsum extremely convex, thoracic 
pleura horizontal, strikingly dorsally exceeded by centrally produced lateral parts of pronotum and 
exponium, ventral surfaces of these concave. Venterof abdomen medinproximally concave, the rest 
almost fiat to slightly convex. Robustly and compactly built, with very short antennae and legs. 

Sculpture and pilosity. Moderately shiny. Patterns and distribution of punctured areas as in Figs 
I - 4. 14, 16. Dot sum with three lypes of sculpture (a) Head and abdomen with dense, shallow 
punctures, generally of rugulose appearance; (b) declivous anterior and lateral parts of pronotum 
as well as the exponium (excepting AMES) with well defined isolated deep punctures on unpol- 
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Jigs 15 IS C S. L7. Apln-litm jynlhcticuot BergruLh; 1ft. 1ft. Neoaphyhmt grvsri gen. r. cl $p n. 15, I ft. exponiu” 
(AMES. LliS. m. PMES. TES) and associated structures, most exposed view (dorsolateral in Apkytum syn/hnuu* 
lateral in Neaajfhvlum 17, IS. outline of incsoscutellum, dorsal view. Scale I mm {.altering AMF.S 

anterior mcsal exponial sole rite. 3.P.S - lateral oxpnnial sclerite. m - inodiiiccl part of l.fcS. PN - prOJloluin. s 
spiracle, THS - Iriungvlur expnnial science. 
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Figs 19. 20. Lateral components of abdomen, lateral view (note: degree or expression of "intcrscgmental lines' 
(at sites of original sulci) between latciotergites is variable (individually, bilaterally, scgmcntally). Perception w 
their distinctness depends on angle of observation and direction or light source.), schemes without scale. 19 
Aphyhm synthelicum Beigroth; 20. SeoaphySum grosn gen n ei sp. n. Lettering, s - spiracle. TF.S - triangulai 
exponial sclcritc. 


ishetd cuticle; (c) posterior par: of pronolum (between humeral tubercles), the mesoscuiellum anc 
forewings w ith well defined, deep, often congregated punctures on a polished cuticle, some pol¬ 
ished parts only sparsely punctured (transverse area at the anterior end of the polished pan o 
pronotum, exocorium, arcuate strips delimited dark basilateral parts of mesoscuiellum, anlcrioi 
margin of mesoscutellum) or not punctured at all (mesoscinellar median on non-dechvous proxima 
part of mesoscutellum, spots along posterior part of mesoscutellum). 

Ventral part of head, abdomen and Icmrinalia with dense, shallow, not much distinct puncture 
lion, surfaces of ventral areas of pronotum distinctly puncturate, thoracic pleura and sterna smooth 
hut prtHipimeron (2-3 tows) and mesepitneron (I irregular row) with large, shallow,semitransparent 
fenestra-like punctures. Ventral surfaces of expanded lateral pronotal areas, proepimeron, ant 
mesepistemum with a puncturation. metepistemum behind the oriftcial ridge longitudinally wrin 
klcd and provided with irregularly hexagonal microsculpture, the other parts of thorax inclusivi 
suptacoxal lobes smooth. No usual evaporative microsculpture recognized. 

Dorsum and ventrally situated parts of thorax hare. Antennae, tibiae and tarsi, and venter o 
abdomen with very short, inconspicuous, soft setae. 

Coloration Dorsum Groundcolour of non polished parts yellowish brown, that of the abdomet 
with a reddish tinge, tergum % reddish; ground colour of polished parts yellowish while. Puncture 
lion ufhead conoolorous, that on the anterior and lateral parts of pronotum reddish brown, that oi 
rhe polished parts contrastingly dark brown to blackish, dark pigmentation often extending ont< 
mm-punctured cuticle (die same is true forendocorium). Basal mcsoscutellarpits black. Puncture. 
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of expimiiim red. All the venter, antennae, labium and legs uniformly stramineous, only apcxifl 
labium and curved apices of claws black. 

Head (Figs 1-2.6.8). Subvcitical, in dorsal view broadly subtnangular.cycs only partly visiW: 
in the most exposed (almost frontal) view subrhomboidal. embraced by the concave anterior nurpi 
of pronolum, posterior margin broadly rounded, surface almost flat. Eyes vers 1 namiw. moderate, 
diverging antcrad, separated from mandibular plates by a deep gulf, slightly protruding uniera: 
Anterior margin of mandibular plates moderately concave, antoelypeus free, slightly shoncrltai 
mandibular plates, widening caudad. Ocelli in a strikingly postocular position, slightly clc-ser tj 
eyes than to bases ofanteelypeal sulci. Antennae very short, segment 4 gradually widening date:. 
5 fusiform. 

I .abium 4-segmented. Segment I appressed. exceeding posterior margin of head, and realm; 
between fore coxae segment 2 diagonal (labium knickcd between 1-2 and 2—3). segment 3 disirr.t 
ing distad and inflated dorsally, apex of 4 (labium tn a non extended position) reaching midd.eef 
veil trite 4, and markedly exceeding hind coxae. 

Thorax (Figs l 3.6,10, 12,14,18). Pronolum (Figs I 3,6.10.14) strongly convex. Anteriei 
margin strongly concave, anterior angles subrectangular. nearly reaching anterior margins ofi'yo 
broadly expanded lateral areas with posterolateral lobes terminating in moderately subacutarjuui 
posterolateral angles, the latter situated posleriad to prominent humeral tubercles and “false humer¬ 
al margins" which conceal the posterolateral angles in dorsal view. Conspicuous posteroh'.ei 
insinuations present mesally to posterolateral lobes of expanded lateral areas, posterolateralnai- 
gins slightly convex, posterior angles obtuse, posterior margin slightly concave. 



Tig* 2 !. 22 . Cross-seeiimi of ihe larut.il abdominal regkwi of scomenl* 3 (above) and 6 (below). simple arrrw = 
boundary between $ and VLTO. double arrow boundary balwetm VITO anJ Dl.TOe. triple anew - asjnnel 
boundary between DL'ICJc and MIO (covered by Ibrcwings). svhcine** without scale. 2 1 ylp/iylum sytiiherr."' 
Hcrgtoth: 22 . \'eotipl\ylum grossl gen r. ci *p. n. 
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Figs 23. 24 23. A coaphylum grosit gen n. ei sp n.. abdominal spiracles 3-7 and remnants of the associate 
bollirial areas. ar,d selected assumed cross-sections of spiracles 4 and 6, left side, schemes without scale. 2 
Aphylum sytilheHcv/rt Hergroth. liuernl structures of abdominal ventnte 7; scale I mm. Lettering: mes mesa 
piraculor impression. p posispir acuitr piu pi - postspuacuiar impression, s - spiracle, t - trichobollirium. 


Mesoscutellum (Figs ], 2,4.3 8). Basis rather narrow, anterolateral angles situated at the limits < 
lheir concave pan of posterior margin of pronotum, a pair of deep pits situated mesad to antcroli 
teral angles. Lateral margins generally convex. Ihe convexity inicmtpicd by short subbasa! incurvs 
tiotis. Apex broadly rounded, exceeding the apices of wings, bul leaving abdominal tergum 
exposed. In profile, ihc proximal pan horizontal and marked by a polished median, the distal pa 
moderately declivous. 

For ventral parts of the thorax see Table 1. 

Exposed pai Is of forewings (Figs 1,2. 6). Exoconum fully exposed, separated from endocoriui 
by a deep medial fracture; only proximal areas of endocoriuni and clavus exposed. 
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Legs very short, coxae subcontiguous. fore femora moderately incrassate, middle and particular¬ 
ly hind ones compressed, tibiae slightly widening distad, without special armature. Claws sirrr.e. 
apicaUy abruptly curved, pul villi sclerotized. 

fixponiuin, lateral body margin, pregenilul segments of abdomen, abdominal spiracles. Lrichrbolcia 
(Figs 2. ] 6,20,22,23) sec Table 1, Discussion as well as introductory chapter Hxponium. 

Female tenninalia as illustrated (Figs 4.26). 

DISCUSSION 

Zoogeography and relationships 

Aphylum and Neoaphytum gen. n. arc vicanant genera; the former is known from NewScuii 
Wales, Victoria (unpublished) and South Australia, the latter from Western Australia only The 
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Figs 26. 2b Female lenninalia and distal vertrite*, ventr.il. m«l exposed view. 2.1 - Aphyluux synthtH:** 
Hcmroth; 26 NeouptiySum grow gen n. e< sp n. (rerscmbci that VITO area in Nami/thyUmi grfiSil is .st*J 
dorsad iy eorsotalcrad): Ike distinctness of poslspiracutar pits (26) and remnants of their bulb rial area* 
purposefully exaggerated 10 show thetr position: scale I rem. Lettering: VLh, iirsi valvifcrs, x • second vahd.r ; 
(?VLTG f ). 
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more detailed consideration including a cliidislic analysis will be included in die revision of the 
Aphylidae (Stys & Davidova-ViHmovd in pTep.) At the moment we only wish to stress that the 
majority of character states in Neoaphylum gen. n. arc apomorphic relative to Aphylum. 

Export um 

The morphological nature of the export um has been sufficiently elucidated in the relevant intro¬ 
ductory' chapter '1 here is nothing particularly strange in its composition, simply some transformed 
mesopleural (cum forewing articulation), metepleural & metanotal, and lateral basiabdominal ele¬ 
ments ate involved. However, their close association and external exposure suggest that a formation 
of a distinct lateral th oracico-abdom i na I quasi tagma has taken place. The functional significance is 
unknown. The dorsal shift of some thoracic pleural areas is a phenomenon occurring in different 
form also in oiher I feteroplera. but mostly confined to the two most primitive hctcropteran clades. 
live Enicocephuloiriorphu (e.g., Wygodzinsky & Schmidt 1991) and Dipsoeoromorpha (e.g., Stys 
1983). The tentative homology suggested will be tested by more detailed study ofAphylum (Stys & 
Davitlova-Viliuiova in prep.). 

IVidiobothria 

All the Pentatomoiriorpha can be subdivided into two groups according to presence or absence of 
ventral abdominal system of trichobothria. Ir. the Aradoidea these trichobothria are not developed 
(plesiomorphy) while they are synapomorphically present in all the other superfainilies which may 
be jointly called Trichophora Tullgren, 1918 {Idiostoloidea; coreoid complex: Lygaeoidea. Pyrrhoc- 
oroidea. Coreoidea; Pcntatomoidea - Stys 1964, Henry 1997a). The basic trichobothria! patterns are 
usually stable at suprageneric levels (species-specific or individual variation in adults has been 
recorded, e.g., in Rhyparochromidae: Lilliputocorini by Slater & Woodward 1982 and Stys 1987. 
and Pentatomidae: Podopinae by Davidova-ViHmovfi & Stys 1994). However, obligatory loss of 
individual or segmental trichobothria is frequent, and one group (two genera of the Piesmatidae 
inhabiting Southern Hemisphere) has lost them completely. 

All Pentatomoidea arc characterized by the presence of only lateral groups of trichobothria 
(basic pattern 2-2) on abdominal segments 3-7. The arrangement of trichobothria relative to each 
other and to the position of spiracles (symbols following Davidova-Vilimovd & Stys 1994: fig. 8, 
Tab. 10. dni (> = diagonal arrangement, anterior trichobothrium lateral, posterior t. at spiracular line; 
dm, n = diagonal, anterior t. at spiracular line, posterior t. mesal; - transverse, both t. lateral from 
spiracular line; transverse, medial t. medial, lateral t. lateral from spiracular line; f n ,= traasverse, 
medial t. mesal, lateral t. at spiracular line; fi = transverse, medial t. at spiracular line, lateral t. lateral 
from the line) in Aphylum on segments 3-5 is l«, that on segments 6,7t,,. (Ruckes 1961, ambiguously 
noted the arrangement t., or r^for the aphylids ) ’Hus arrangement is fully and possibly uniquely 
shared witli the neotropical family Cyrtocoridae (Davidova-Vilimova & Stys 1994, Packauskas & 
Schaefer 19985, and might well be synapomorphic. Ruckes (1961) recorded the arrangement U'or 
some Pentatomidae as well {Discoccphalinac, some Pcntatominae (some Halyini, a few Pentato- 
inini]) as well, but he did not record tlie situation on individual segments*. 

The airapomorphic loss of Trichobothria in Neoaphylum gen. n. (unique among the l’entaromoi- 
dea) is convergent to that occurring in some Piesmatidae. It may suggest an existence of a peculiar 


• CrtiTcciion ITcrc is an opportunity to correct mistake* present in our paper on trichobothria (Davidovi-Viliroova 
Ai Stys 1444) on p. 48 and ir Tab. If), and corKemiaE our misinterpretation of data by Schaefer el al. (1488) on 
Uit subfamily Parnsfrachiinau (Cydnidao). The Irielitihothrial arrangement in Puraslrachia Distant, 1883 is, as 
follows: segments 3 b dux,.. segment 7 not <ini k as we stated. Hence the combination drr\. (regarded by tis as 
occupied by the purasirachuics) is empty while the combination dn\. (regarded by us as emply) is occupied by the 
parastrcchiincs. 
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acoiisticA-ihrational system of intraspecific communication in a special microhabitat where all the 
vibroreccptive functions may have been taken over by Johnston's organ in the pedicel. Sculptural 
vestiges suggesting the original position of the lost trichobothria corroborate our opinion on dorsal 
shi ft of all the ventral LTG area dorsad. 

Abdominal spiracles 

The aufapomorphtc shift of spiracles onto the abdominal dorsum tnNcoaphylum gen. n. is unique 
within the Pentatomoidea. However, such shifts are common in many taxa of two other super- 
families of ihc Pcnlaiomomorpha, the Aradoidea and Lygacoidea {note that this condition is re¬ 
garded as plesiomoiphic by Sweet 1981,1996, and treated somewhat ambiguously by Henry 1997a). 

More intriguing is the apparent obstruction of the spiracuiar ori ficcs by plugs resembling slight¬ 
ly protruding stoppers in a closed wine-bottle. To our best knowledge this is a unique feature 
among all the heleroplerans, and it may be interpreted in two ways Either it makes the spiracles 
completely non-functional, or it is a part of a unique closing mechanism. Anyway, it suggests a life 
in an extremely dry environment. 

Apparent loss of spiracles 2 and 8 in both Aphylum and Neouphylwn gen. n is a possible 
autapomorphy of the Aphylidae, but the character has to be checked. We may amend here a long¬ 
standing diagnostic misconception. The usually applied simple diagnostic character discriminating 
the families Tessarutomidac and Pentatomidae is external visibility of abdominal spiracles 2 in the 
former, and their invisibility (owing to their concealment under extended metepistemum) in the 
latter. However, some Pentatomidae (e. g., many Diamcniini) retain the former plcsiomorphic condi¬ 
tion seen in the Tessaratomidae. 

Abdomen and Inidy margin 

The groundplan of a baste architecture of prcgenital adult abdominal segment in theTrichophora 
is as follows (e. g, Stys 1967). The venter is formed by llie ventrite. a composite sclentc formedby 
a true sternum (S) fused with paired VLTG, the latter bearing spiracles and lateral clusters of tri- 
chobotiina (if present); degree of distinctness of VLTG varies (cf. Henry 1997a). 1 he abdominal 
margin is formed by a sharp connexival line (meeting line of VLTG and DLTGe) which in alignement 
with (more or less distinct) lateral cephalic, pronotal and pterothoracic notopleural margins form 
(jointly with costal margin of resting forewing) the functional body margin. The dorsum is formed 
by lateral pair of DLTGe. submedial pair of DLTGi (often lost or infolded within the connecting 
membrane), and a mediotergue(MI G; bearing persisting orifices and evaporators of lar\ f al glands 
or tlieir vestiges). VI TG, DLTGe and DLTGi are segmented**. 

The tnchophoran groundplan has been considerably modified in some Lygaeoidea (cf. Stys 
1967, Henry ] 997a, b: c. g., spiracles may shift onto DLTGe or within the DLTGe-DLTGi membrane, 
VLTG of distal segments may partly to completely shift onto the dorsum) but it lias beenccnserv 
aiively retained in all The. Pentatomoidea (excepting occasional reductioiis/mlersegmenlal fusions 
of DLTGi ) except Neouphylum gen. n. 

The ma jor abdominal novelties ofNeoapiiylum gen. n. may be summed cp as follows, (a) VLTG 
2-7 (jointly with spiracles 3-7 and vestiges of the original locations of the trichobothria) shifted 
onto the dorsum (b) Connexival line not taking part in formation of the body margin; the latter 
formed proximally by a sharp boundary between S and VLTG. distally the abdomen rounded and 
body margin not defined, (c) Connexival line situated on the dorsum, (d) VLTG 2 7 fused together. 


“ l : or ihe moment difrefiatd Sweet’s (19R1, 19%) ideas (embraced partly by Henry 1997a) and tcnrioalusy 
(VI TG apomorphic formation; DLTGe, originally with spiracles plcsiomorphieally dorsal - "hypoplcoritc", 
DLTC: "epiplcuritv") which need to be dismissed in a broader context. 
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(e) 1)1 TGe 3-7 fused together (DLTGe 2 sharply delimited and forming the T£f» science of the 
exponium in die aphylids). 

All the above characters are extremely aulapomorphic, and we do not have any functional 
explanation for them. Obviously they make the lateroabdominal arcus and the whole body more 
compact. 

Legs 

Snlcate {Aphy'tm) or terete (Neoaphylum gen. n.) tibiae are character states usually stable in 
pentatomoid supragcncric taxa, and hence often used in keys. However, the traditional and in 
nearly all keys applied difference between the pentatomid subfamilies Podopinae (tibiae terete) and 
I'entatominae (tibiae silicate) is invalid as far as the podopines are concerned (Davidova-Vilimova 
in prep ). 
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Abstract. New taxa arc described and -illustrateJ: Dryopomera (Dryopomera) petf!ubo.rt sp. n. {S India). D. 
(D.) havui sp. n (China: Shaanxi). D (D ) aiujeri sp n. (Vicrnam). D. iMiato/wamera) janpeln sp. n. 
(Malaysia: I‘a bang. Perak) and D. (A/.) iongiceps oculwoidex ssp. n (Malaysia: Sabah) Subspecific staius is 
newly giver, to D. [M2\ longlcepx beevan Svihla. 1997. slat. n. D. [M) angustior (Pic. 1923) comb r.. is 
transferred Iron: Xumhoehma W Schiridi. IIW4 and rcdcscribcd. Addtional daia or distribution of three 
species and subspecies of the genus are given. 

Taxonomy, new species, new subspecies, new combination, status change, Colcoptera. 
Oedcnmidae. Oryupomem, Oriental region, Palacarctic region 


INTRODUCTION 

The present paper follows my preceding papers on [he genus Dryopomera Fairmaire. 1897 (Svihla 
1 994,1996,1997). The number of described species shows their richness in subtropical, and espe¬ 
cially tropical, biomes The northernmost occurrence of species of Ihe genus was hitherto in ihe 
Himalaya and in southern Japan, so that ihe occurrence of a new species, described in this paper 
from China, Province Shaanxi, is somewhat surprising. 

MATERIAL AND METHODS 

Materiel studied is deposited in the Pol towing collections: 

FJCCC' ~ collection of Frantifck Kantncr. Ccskc Oudtjovicc: 

HVIIM = TcrmesrcItiHlomanyi Muzcuni. Budapest, Otto Mcril; 

MNHN - Museum national d'Histoim nalurcJlc, Paris. Cluudu Girard: 

VSK author's col lection. Nirodni roii/.eom. Praho. 

tile sliades of the colours used in the descriptions are classified according to I’nelt (1958). structures o! 
inicgjir.ciit arc named according to Hams (1979). They were observed under the 4(lx magnification. Locality 
labels of the type mjtcr:ai arc cited in the original version, only dates arc written in the Fitelish style The names 
of localities of llie additional material examined are transliterated. 


Dryopomera {Dryopomera) petriuhosi sp. n. 

(Figs 1-3) 

Dp« RU'i iON. Coloration. Head dark olivaceous, moulhparls arul antennae honey yellow, pmlhorax 
oltvaceous. legs honey yellow-, lips of posterior tibiae narrowly black. Elytra olivaceous, lateral 
margin of each elytron narrowly darkened, chestnut brow n, this coloration not sharpiy delimited, 
apical spot of each elytron honey yellow. Ventral part of body honey yellow-. 
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Male, Byes convex, head across eyes moderately wider than pronotum Antenna almost reach¬ 
ing elylral apex, last antennomere constricted unilaterally from its midlength. Sur face of head very 
finely and sparsely punctate, between punctures very finely coriarious, very finely and sparsely 
yellow pubescent, semilustrous. Pronotum almost by 1/3 longer than wide, slightly cordiform, 
pronotal depressions shallow, mediclongitudinal keel not developed. Surface of pronotum punc¬ 
tate and pubescent like that of head, scmilusiTotis. Hind femora thickened, hind tibiae curved. 
Elytra moderately narrowing posteriorly, bolli sutural and lateral margin of each elytron straight. 
Elytra! nervation well developed, surface of elytra nigulosc-lacunosc, finely and sparsely yellow 
pubescent, matt, lighter apices of elytra finely punctate, semilustrous. Tegnien and aedcagus sis in 
Bigs 1-3. female unknown, 
i-ength: 94 mm. 

I itl va:wal. Hofotypc (V'SPC). citnte. “it Indie, Tamil NaJu. Kuadutppsnai. 15 km SB Koizgin, II 22N ’6 56E, 
1 7.-22.V. 1997, Dcmbicky & PachclAlko leg". 

Distribution. Southern India. 

Etymology. Dedicated lo its collectors, Petr I'acholtttleoand LuboS Dembicky. 

Du rtFCNTiAL diagnosis. Dryopomera (Dryopomera) pelrlubasi sp. n. is closely related lo D. (D.) 
notatipennis(Pic ,! 91 5), from which it differs by the almost straight paramera without apical tooth 
in lateral view-, by live less developed inner tooth of parainere in ventral view and by fhc less curved 
and slightly sinuate r.edeagus(cf. Svihla 1994). 

Dryopomera ( Dryopomera ) havai sp. n. 

(Bigs 4-6,16) 

Description. Coloration. Head sepia, vertex, lateral sides under antennal pits and anleclypciis 
honey yel low, antennae sepia i’rot ho rax sepia with honey yellow lateral spots, legs honey yellow, 
bases of tibiae and sometimes terminal portions of femora darker, septa. Elytra sepia, ventral part of 
body septa, last abdominal segment more or less paler. 

Male. Eyes convex, head across eyes distinctly wider than pronotum. Antenna moderately 
exceeding elylral midlength, Iasi antennomere unilaterally constricted from its midlength. Surface 
of head finely imbricate-punciaie. sparsely and Finely yellow pubescent, matt. Pronotum me derate 
ly longer than wide, slightly cordiform, pronotal depressions shallow, inediolongitudinal keel more 
or less developed. Surface of pronotum Sculptured and pubescent like that of bend. matt. Hind 
femora not thickened. Elytra very slightly narrowing posteriorly, both sutural and lateral margins of 
each elytron straight. Blytral nervation well developed, surface of elytra finely rugulose-lacunose, 
apices densely punctate, finely yellow puhcscent, malt. Tegmen and aedcagus as in Figs 4—6. 

Sexual dimorphism, byes slightly less convex and antenna very slightly shorter than in male. Last 
abdominal segment Fig I 6, fast stemite slightly concave in its narrowed portion. 

Length: 9.2 11.9 mm. 

Tv I! maiwial Ho lory p? <VSPC). mate. “Chinn c. ptov Shangtii Fupin. I«10 in. 8 *v. 1999. ivg. Pluienko"; 
paralypei (VSPC). same diia. I male. I female. 

Distribution. China: Shaanxi. 

Etyuoloov. Dedicated lo Jin Hava, who kindly passed me material of this species. 

DirmtENTiAL diagnosis Dryopomera ( Dryopomera ) havai sp. n. seems to be related to D. (D.) 
yaloi (Nakane, 1954) and D. (D )kurosai Akiyama, 1998, from which it differs by live more slender 
male lemiinalia, by the paramere with inner fold, by the simply curved apex of parainere in lateral 
view, as well as by not thickened femora in male (cf. Akiyama 1998) 
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Figs 1-12. legmen. ventral aspect, paramerc and aedcagus. lateral aspect, r-3 - Dryopomera (D .I petrlubosi sp 
n. 4-6 - D. ( D.) havai sp. n. 7-9 - D. (D ) majeri sp. n. 10-12 - D. (Mimoncomera) janpetti Sp. n. 
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Dryopomcra (Dryopomcra) hurosai Akiyama, 1998 

fJryapommu [Dryopomera) yuloi vatot Svihla. 1994: 241. 

Ltryvpt'ffiera [Drytipomcrti) kurtrsiti Akiyama, 1998 16? 

Matf*'*:. fx.'m:sid Japan. Ryukyus, Okinawa Prcf„ Ishigaki I., I9.iii.1996, K. Takahashi Igr, 3 male, pararype of 
D. <s sir) kumsui\ Taiwan: Palin. Taovuan Hsicn, 25.iv 1982. N. Ohbayashi Iftl., 1 male. Wiikcneshan. l.icukuci 
KaylKHins- 2 v 19%. H Tnkizuwa Igt , I male (all VSPC) 

Commi-v rs. This species was described from Yacyama Is. (soulhemmosi groups of Ryukyus) and 
was erroneously cited by me (§v ihla 1994) from Taiwan asD. (D.)yutoi yutoi (Nakune. 1954V New 
species for the fauna of Taiwan. 



Figs 13-19. 13-15 - Dryopnmr/j [Miniom'onieru) longiceps ocularoides ssp. n. 13 - right paramcrc. ventral 
aspect 14 - apex of acccagus. Jaicral aspect 15 hind tibia. 16-19. last abdoJtxnal segment of female, ventral 
aspect. 16 - P (/).) foiwti sp. r 17 - D. (D.) mujeri sp o. 18 - D tMimonamcro) Janpetn sp. n 19 - I). (M.) 
uiigvslior (Pic). Scale: a Figs 15-19, b - Figs 13-14. 
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Drvopumera ( Dryopomera ) mujeri sp. n. 

(Figs? 9,17) 

Description Coloration Head honey yellow, apices of mandibles and lateral stripes behind eyes 
sepia, antenae honey yellow, Piothorax honey yellow mediolongitudinally and vcnlrolalerally with 
dorsolateral- parallel stripes sepia. Legs honey yellow with somewhat darker teminal tarsomeres, 
prcapical portions of femora mostly infuseate, sienna to sepia. Scutellnm honey yellow, elytra 
sienna to sepia, narrow both lateral and sutural margins of each elytron, basal portions of nerves 3 
and 4 and unregular, mostly longitudinal spots honey yellow. Mesostcnmtri honey yellow, metaster- 
num and ventral part of abdomen sepia, last abdominal segment predominantly honey yellow in 
male 

Male. Eyes convex, head across eyes moderately wider than pronoium. Antenna reaching 2/3 of 
elytral length, last antennomere unilaterally constricted from its vnidleogth. Surface of head very' 
finely imbricate-puncmto, sparsely and finely yellow pubescent, matt. Prolhorax by almost 1/4 
longer than wide, slightly cordiform, pronotal depressions very shallow, mediolongiludinal keel not 
to very' slightly developed Surface ofpronotum sculptured and pubescent like that of head, matt. 
Posterior femora not thickened. Elytra very slightly narrow ing posteriorly, both lateral and sutural 
margins of each elytron straight. ElytraI nervation slight, nerved dtscontir.ual behind about 1/4 of 
clytTiil length, transverse connection of nerves 3 and 4 in basal portion of elytron mostly indicated, 
sometimes fully developed. Surface of elytra finely rugulose-lacunose. finely and sparsely yellow 
pubescent, inait. Tcgrncn and aedcagus as in Figs 7-9. 

Sexual dimorphism. Lyes slightly less convex and antenna very slightly shorter tlian in male. Last 
abdominal segment - Fig. 17. 

Length; 10.2-14.6 mm. 

Typi mam:hi 4: llalt|ly|ie (HNHM). male. "Vietnam. Piov. l-ao Cai. Fan-Si pan Mis.. 4 km W Cut Cal, 1920 m. 
33.iii I99S. L Fereguvils & T. Vdsfllhelyi"; purolypcs (HNHM, VSPC). same data \ male. 3 females. 

Distribution. Nonhem Vietnam. 

Etymology. This elegant species is dedicated to my dear friend, the late Karel Majcr. well-known 
specialist in the family Melyridae s. lat. 

DiFFKRFvnAL oiaonosis. Dryopomera ( Dryopomera ) majeri sp. n. is the most related lo D (If.) 
burmanica Svibla, 1994 by its fonn of the aedeagus, however strongly differs from il by the form of 
paramere, which is dilated ventrally and curved apically in lateral view. 


Dryopomera ( Mimorcomera ) janpetri sp. n. 

(Figs 10-12,18) 

Description. Coloration. Head, thorax, abdomen and elytra egg-yolk yellow, maxillary palpi and 
antennae darkening terminally to sooty, basal halfs of femora egg-yolk yellow, their terminal halfs, 
tibiae and tarsi sooty. 

Male I‘yes strongly convex and protruding, head across eyes by almost 1/4 wirier ihari prono¬ 
ium, Irons between eyes as wide as width of antennomere 2. Antenna reaching 5/6 uf elytral length, 
last antennonierc almost all along its length emarginate, curved behind its midlength Surface of 
head very sparsely and finely punctate and yellow pubescent, lustrous. Pronotiun moderately 
longer titan wide, cordiform. pronotal depressions shallow, mediolongiludinal keel not developed. 
Surface of pronotum sculptured and pubescent like that of head, lustrous. Hind femora not thick¬ 
ened. Elytra very slightly nanowing posteriorly, lateral margin of each elytron straight, sutural one 
distinctly sinuate from about 1/4 of its length. Elytral nervation well developed, surface of elytra 
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Finely rugulose-lacunose, finely yellow pubescent, semilustrous. Tegmen and uedeagus as in Figs 
10 - 12 . 

Sexual dimorphism. Kycs smaller than in male, head across eyes slightly wider than pronoium, 
frons between eyes slightly wider than length of antennomere 2. Antenna shorter, slightly exceed- 
ing2'3 ot elytral length Sutural margin of elytron sinuate from about 1/3 of its length Last abdom¬ 
inal segment-Fig. IS, laststemite rather deeply, longitudinally concave in its narrowed portion. 
Length: 10.9- 13.4 mm. 

IvPi, Holnlype (VSPO, male. “Malaysia. Pahang, Cameroon(MC) Highlands, Tanali Rala, 1600 m, 11.- 

2?.ii.2l)00. ). Hor»k Igl ", paralypes (VSPC, FKCC): same data, I male, 4 females; same «lala, P Pacluilalku lyl. 
12 females: “ Malaysia. Peruk. Comeron Highlands, Tanah Rala. 13. 16 in 1997, Ivu JeniS Igl". I msilc; "Malaysia 
W.. Pahang. Cameron Highlands. Tanuh Kata. 30 km b of lpoh. 1500 in. 14. I7.tii.i998, 1\ Ccchovsky Jgi." 2 
females. 

Distribution. Malaysia: Pahang, Perak. 

Etymology. I dedicated lo two of its collectors, Jan Horak and Petr Pacholatko. 

Difkhkemial diagnosis. Dryopomera (Mimoncomera)janpetri sp. n. is closely related to D. (M.) 
hniaki Svihla. 199ft, from which ii differs by the more deeply divider! legmen e g longer parameres, 
by the pjiramere more curved apically in lateral view, by the uedeagus not dilated apically, by the 
elytron without dark apical spot and the head yellow (not dark) around eyes and by the form of the 
Female last abdominal stemite as well as the sternal pari of abdomen without mediolongitudinal 
groove (cf. Svihla 19%). 

Dryopomera (Mimoncomera) penangensLs Svihla, 1996 

Dryopomera [Mimwcomem) Svihla. 1996: 8I 

Mati* *i. fxau:nkd. Indonesia. Sumatra, Lampung prov, Bukil Barisan Sclatar. N.P., 5 km SW [.iwa, 05 04S 104 
04b, 600 m. 7 !7ii.2000, 15 HaucV Igl., 2 ex (VSPC) 

Comml’NTS. Described from Malay Peninsula (Penang, Selangor) (Svihla 1996). new species for the 
fauna of Indonesia. 

Dryopomera (Mimoncomera ) longiceps longiceps (Pic, 1943) 

Mimoncomera longiceps Pic. 1943: 10. 

Dryopomera (Mimoncomera) longiceps: Svihla. 1996: 85. 

Maii.kial LXAAiiNiu. Mahysio. Johor Kndau Rompin. t. 4.iii.l997. I. Jenift & O Dulik Igl, 2 c\. 

Comments. Hitherto known from Sumatra and Java (Svihla 1996), new species for the fauna of 
Malaysia. 


Dryopomera ( Mimoncomera ) longiceps beevari stat n. 

■Oryo/romera (< Mimoncomera) beevari Svilila. 1997: 94. 

Comments. The examination of larger material of D. (M.) longiceps shows the variability of the 
characters of aedeagus, mentioned in (he original description. Also the coloration of elytra] apex 
was found to be variable, so that there is only one distinguishing character between nominotypical 
subspecies and D. (M) longiceps beevari - dark, sepia to sooty tibiae. 

Distribution. Malaysia: Perak. Pahang. 
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Drynpamera ( Minwncomera ]) longiceps ocuh/roides «p. n. 

(Figs 13-15) 

Trrt Maiir al Holotypr (VSPC). male. "Borneo. Subah, Crocker Range N .P., NW Kcningau, ‘J(jO 121X1 m. At 
light, 17.xi Iddfi. leg L>. Ciiimm". 

Distrihltkw Malaysia: Sabah. 

Etymology. The subspccitic name indicates affinity of hind lihia to the related species -D. (M.) 
ocularis (Pic, 1923). 

DirFEXhMtAi. jMAtiKOMs. D. (A/.) longiceps ocularoides ssp. n differs from both other known sub¬ 
species by the terminally enlarged hind tibia of male (Fig. 15 ), by the panunerc less cinargmate on 
ils outer side in ventral view (Fig. 13) and by the apical aedeagal tooth less protruding in the 
comparison with the second one (Fig. 14) (ef. Svihla 1996). The adoration of tibiae is intermediary 
between two other subspecies: anterior and posterior tibiae are dark olivaceous basal!*, becoming 
pater terminally, the darker coloration is only very slightly indicated closely to base in middle tibiae 
Female unknown. 


Dryopumera ( Mimoncomeru ) angustior (Pic, 1923) comb. n. 
(Fig. 19) 


Xaitthochroa airgturior Pic. 1923: 23. 


Description. Coloration. Head including mouthpans and antennae honey yellow, prolhorax honey 
yellow, narrow both anterior and posterior margins and wider dorsolateral portions of pronotum 
chestnut brown to sepia Legs chestnut brown, coxae and bases of femora honey yellow. Scutellum 
and mesostemum honey yellow, metastemum and abdomen chestnut brown, last abdominal seg¬ 
ment paler. Elvira honey yellow, their apices narrowly chestnut brown. 

Female. Eyes moderately convex and protruding, head across eyes distinctly wider than preno- 
turn, frons between eyes moderately wider than lengih of antennomere 2. Antennomeres 9-11 
missing in examined specimen Surface of head very finely and sparsely punctate and yellow 
pubescent, lustrous. Pronotum distinctly longer than wide, slightly cordifomi, pronotal depressions 
very shallow, mediolongiiudmal keel not developed. Surface of pronotum sculptured and pubes¬ 
cent like that of head, lustrous. Elytra slightly narrowing posteriorly, both lateral and sutural margin 
ofeach elytron straight. Elvtral nervation moderately developed. Surface of elytra finely mgulose- 
lacunose, finely yellow pubescent, matt, apices of elytra finely punctate, semilustrous. Last abdo¬ 
minal segment Rig. 19. last stemite mcdiolongitudinally impressed as figured. Male unknown 

Lengih: 12.6 mm. 


Tvrr katpsial exammcd. Ilrvlorype. female, "Java Occident . Pengalcngan, 4000', IS93, IT. I : rj!vsinrfcr" (MNHK). 
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Abstract. A rcdcscription of the larva ot licit die acaciae Descarpcnincs et Matcu, 1905, the first 
description nf the larva of «7 feiix (Marscul. 1866 ). tlicir diap.no.scs and coni|>aiison with oilier buprosiid 
larvae are presented. Hie taxonomic position cf Gulbella Westwood, 1848 based on both larval and adult 
character* is discussed. An analysis of larval and some adult characters shows ihat Gulbella belongs to the 
buptcstoid instead of agrtknd phylctic lineage and supports its separation as a distinct subfamily Galbellinae. 

7'axonuni)', I'lioiflrstion, lari *1 morphology, Coleoptera, Hupralidot, Gu/be/li if«e, Galbella, 
Palaeardic region 


INTRODUCTION 

The genus Galbella (type species G. vialacea Westwood. I848, by monotypy) was established by 
Westwood (1848) in Eucncmidae, although the name of its junior synonym Jatilhe Mar sen 1.1865 
(type species J.fe/ix Marseul, 1866, by monolypy), has been most commonly used. The taxonomic 
history of Galbella was discussed in detail by Jrlolynski (1985), Bellamy & Holm (! 986) and Bellamy 
(1995) and is not repeated here. Until now, Galbella has been attributed to the subfamily Trachy 
inae (Cobos 1979) despite the fuel that Reitter (1911) established die subfamily Galbellinae. Mistak¬ 
enly, the authorship of Galbellinae was credited to Cobos (Bellamy 1985; Bellamy & Holm 1986) 
who made no reference to Reitter’s autlwrship although the citation of Reitter (1911) was presented 
in bibliography of Cobos (1986); moreover Cobos (i 986) wrote about Galbellinae as a new subfami 
ly (1986, ‘Tin csta altcmativa sc incluye la nueva subfamllia Galbellinae,p. 69. footnote 2). 
Subsequently. Renter’s authorship of Galbellinae was only recently rediscovered (Bellamy, 1995, 
KolibSC, 2000). Despite of the fact that Galbellinae was regarded by Cobos as a distinct subfamily, 
Holynski (1993) placed Galbella in subtribe Galbellina of the tribe Traehydini of Agriltnae. Kolibai 
( 2000 ). in his recently published classification and phylogeny of Buprestoidea based on cladimic 
analysis, placed the Galbellinae, in which he also included Mastogeniini and the traebyoid genera 
Lciopicuta Deyrolle, 1 ^<iA y Pochyschdus Sober, IHiiJhachys Sober, 1833 end “their relatives” in 
the Agriline lineage which comprised Sphcnoptcrinac and Agrilinae (including Cyiindromorphi- 
iijc and part ofTrachyinac). These conclusions are very amazing to any specialist in Buprestidae 
and cast much doubt; some remarks concerning this work are presented below in the "Discussion”. 
Because the taxonomic position and relations ofGa/te/fa based on adult characters remain contro¬ 
versial, it was supposed that larval characters would contribute greatly to clarification of these 
problems. 

The first larval description of Galbella species, G. acaciae nescarpentr.es ct Matcu, 1965, 
which included not only larval habitus but also mouthpart structures, was published by Mateu 


135 



(1972). At that tune Galbella was regarded as a member of I rachyinac (Ohcnberger 1937) while the 
larva described by Mateu bad nothing in common with known trachyine larvae being much more 
similar lo that of/VarimaSolier, 1833. Mateu himself doubted that it actually belonged \o(Ja!bet(a. 

I Jiicr Cohos ( 1986), using Milieu's description, puiGalltella in the key to the larvae of biglier tax a 
of Buprcstidae and reproduced the picture of the larval habitus of G. acaciae from Mateu (19~2). 

A single larva of (7 acaciae. extracted from Acacia wood in Algeria was kindly presented lo ihc 
authors by Vit Kuban. Later, a few larvae of another Galbella species, G.felix , were collected by M. 
Volkovilsh inside the twig o fPhillyrea lati/nlia in Israel. Examination of these larvae confirmed chat 
Mateu (1972) had actually described the larva of(7. acaciae. Its redescription, the first description 
ol the larva of G.felix, their diagnoses, comparison and discussion on the taxonomic position of 
Galbella are presented below. 

This study is a part of the Grant projects 01 04 49641 from the Russian Foundation for Basic 
Research and 522/00/0074 from the Grant Agency of the Czech Republic. 

SYSTEMATIC'S 
Larval descriptions 

Galbella acaciae Descarpentries et Mateu, 1965 
(Figs 1-11) 

KUi CRMl tXAMULD. One torva of unknown instar: “Sooth Algeria. TBssili-n-Ajjcr mis., L»:ancc cnv. cx twig of Acacia 
niddlana. j.v.lim?. Vit. Kubif. leg." Specimen deposited in Zoological Institute, St. Petersburg, Russia. 

DESCftir-TtOtf. Length of larval body 6.9 mm. Larva (Fig. 1) is of the usual buprestid type correspond¬ 
ing to the 2*’ morphoccolngical type afAcmaeoderella Cohos, 1955 larvae (Volknvitsh 1979). Body 
slightly yellowish-while, willi brown moulhparts, prothoracic grooves and spiracles; nearly gla¬ 
brous. wilbmn supporting processes on Ihc Iasi abdominal segment. Prolhorax slightly enlarged, 
1.27 limes wider Ilian long; mesothorax of the same width as prothorax. 2. IS times wider than long, 
metathorax distinctly narrower rhan mesothorax, 1.93 limes as wide as Long; abdominal segment 1” 
slightly narrower than metathorax and following abdominal segments, 1.5 times wider than long; 
abdominal segments 2 T* strongly elongated, 1.17 1.36 times longer than wide; segment 8* short¬ 
er, I 25 times wider! han long, segment 9* round, l .31 times wider lhan long; segment 10* short, 
almost as wide as long, bearing feebly sclerotized, longitudinal anal slit. 

Head and mouthpartx. lipistome (Fig 6): broad. 4.XI) times as wide as long; anterior margin 
slightly areuately bisinuute between mandibular condyles; posterior margin distinctly bisinuatc; 
latero-posrerior comers rounded, markedly projecting outwards; lateral margins with deep anten¬ 
nal incision. Epistomc bearing single pair of campaniform epistomal sensillae (Fig. 6, cs) arranged 
linearly in front of the middle of epistomal length. Clypeus (Fig 6) narrow, membraneous and 
glabrous. 

Labrum (Figs 6. 7): distinctly transverse, 2.70 times as wide as long; anterior margin broadly 
arcuate between irregularly rounded anterolateral comers, without lateral lobes. Palatine sclcrilc • 
(Fig. 7, ps) well defined, transverse and sclerotized, complete, not divided on medial and lateral 
branches (terminology according to Volkovitsh & Hawkeswood 1995,1999. Bily& Voikovitsh 1996. 
Volkovilsh & Bily 1997), with median part stronger sclerotized. Anterior margin of palatine scleriie 
bearing 6 long setae (tnchosensillae) with their bases arranged in arcuate line; base of palatine 
selerite bears 4 eampani fomi sensillae. Based on their disposition il can be supposed lhai one pair of 
medialuiost setae and botli pairs of campaniform sensillae constitute lire group of medial sensillae of 
labrum (Fig. 7, msl) while two pairs of lateral setae as w'cll as I seta and I campaniform scnsilla 
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higs 1-11. Larva oi O'a/WW acticvi* Dcscurpanmes cl Matcu. I - larva, dorsal view: 2 - pronotal plate; 3- 
prtKicml piaic; 4 - right mandible, ventral view (arrow shows anterior margin of lateral apical ridge); 5 - left 
antenna. b lahrvm, clypcus and cpiKtomc If' - episiomal sensilbe); ? - labium and clypcus (alsl antcrolaier.il 
sensillac of Inbnim, nisi medial sen&illae of labium, p<s palatine scleritc). ft labiomnxillary complex (esp 

comer sclerile ol pramer.tam. isc isolated stleiiic ol maxillary cardo, iss inteniul scleritc of maxillary stipes); 
9 - tight mesothoracic spiracle; 10 - r abdominal spiracle, right: 11 — 3 m abdominal spiracle, left. 
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positioned on the membrane in trout of anterolateral comers of palatine sclerite on each side 
externally and 1 blunted seta at lateral margin internally belong to the group of anterolateral 
sensillae of labrum (Fig. 7, alsl). Internal surface of labcur.i (epipharynx) mainly glabrous with 
sparse indistinct microspinulae laterally. 

Antennae (Fig. 5): 2-segmented, situated in the deep lateral depression of cpistome; articular 
membrane glabrous. 1 " segment is half sunk indie articular membrane, strongly sclerotized, cylin¬ 
drical, obliquely truncated apically, about as long as wide and 1.06 times as long as segment 2: 
anterior margin glabrous; campaniform sensillae invisible. Second segment cylindrical, about 1.13 
times as long as wide with poorly defined innersclerites; an’.cnor margin nearly glabrous, with a few 
inconspicuous microspinulae; apical cavity bearing long trichosensilla near the apex which is as 
long as whole antenna, and sensory' appendage whose base situated on the level of the middle of 
I “segment, palmate sensillae invisible. Based upon their disposition and structure larval antennae 
of (Ja!beHa acaciuc are very similar to those of Anthaxum, for example, Chalcogenio Saunders, 
1871 (Volkovitsh & Bily 1997: fig. (6). 

Mandibles (Fig. 4): strongly sclerotized, peculiarly in anterior half of their length, triangular, 
almost as wide as long; without “prostheca" at inner margin, with one short seta externally. Upper 
cutting edge almost straight with small apical tooth and two lateral ridges w ith straight anterior 
margins. Mandibular base with three distinct small glandules. 

Hyposlome: slightly sclerotized excepting anterior margin, bearing sparse short setae and eam- 
paniform sensillae, with w'dl defined ocelli at anterolateral comers near pleurostome (see Fig. 14, 
oc). 

Labiomaxiliary complex (Fig. 8). Maxillae: maxillar cardo membraneous, giabrous, transverse, 
with very large, well defined, intricate inner sclerite (Fig. 8, isc) connected to corner sclerites of 
premenlum (Jig. 8, csp). Each of these sclerites bears live long setae (trichosensillue) of which four 
medianmost ones arranged in pairs, near the base of single lateral seta one pair of cam pan i form 
sensillae is disposed. It can be supposed that these sclerites are homologous to strongly or some¬ 
times completely reduced isolated sclerites of cardo in other buprestid larvae that usually situated 
at its laterobasal comers and bear two (rarely more) setae and one (or more) eampanifortn sensillae 
(Bily & Vollcovitsb 19%: fig. 37,isc; Volkovitsh&Blly 1997:% 17). Stipes with inner sclerite (Fig. 
8, issl moderately sclerotized and bearing oik: cainpaniform sensilla at the middle, one short seta 
closer to external margin, and one long seta between the bases of maxillar palpus and mala; anterior 
margin of stipes with a few inconspicuous microspinulae. Basal segment of maxillar palpus short, 
triangular, external margin bearing one carr.paniform sensilla at the base and long trichosensilla 
near the apex which is as long as the second segment, long curved sensilla extending along internal 
margin of 2 segment arise from die apex of 1“segment. Second segment elongated, 1.70 times as 
long as w'ide. slightly sclerotized and besides curved sensilla bearing one campanifonn sensilla at 
the middle of external margin and about 10 conical sensillae at the regularly rounded apex. Mala 
elongated, nearly rectangular, 1.91 times as long as wide and as long as 2* segment of maxillar 
palpus: with well defined inner sclerite, without an additional projection like that in poly cost me 
larvae; bearing one cam pan i form sensillae near the base, three thick external and 3-4 internal 
irichosensilfae apically. and inconspicuous microspinulae along inner margin L abium (Fig. 8): 
premenlum transverse, 1.63 limes as wide as long, with anterior margin nearly straight and lateral 
margins regularly arcuated, externally glabrous besides small groups of inconspicuous microspinu- 
lae at anterolateral corners, internally with sparse microspinulae on the sides. Comer sclerites of 
prementuni (Fig. 8. csp) short, connected to inner sclerites of cardo: each bearing one apical long 
seta extending just beyond anterior margin of premenlum and four campaniform sensillae. Posunen- 
tunt distinctly separated Iforr. premenlum, glabrous. 
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Fig*: 12-2*. larva of Galhe/fu fi'fii (Marwull 12 pninulal plain It- profttcmal plait. 14 IcH pari pf 
liy|His1uint <oc ocelli); 15 right mandible, dorsal sic»\ (nrrosv shows .mletinr margin of latvial .ipua- rtdga); 16 
right antenna (at apical cavily at the i ’ 1 segment, psu - palmate scnsillao. *a sensory appendage); 17 - 
Idbrum. cljpcus anti cpistomc; IS - la brum and c type us (ps - palatine selwite); 19 left maxillaCisi: •• isolated 
sekriit ol maxillary uardo): 20 - labium (as - additional sdcrolizatior); 21 - right mcsnihoracic spiracle; 22 I - 
alidominal spiracle, Icfl. I I V’ abdominal spiracle, right 
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figs 24-2 7 . dalMla spp.. antennal structures. 24 O tuiKuu Dcscaipanines ei Maleu.?m»k K || segments, 
internal view. ■400: 25 - the same. 8-10 segments, external view. "600; 2ft the same. '' ,fc segment, apical 
depression, internal view. "4000. 27 0 sp., 'female. 5-6 segments, internal view. "450. 
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Thorax (Figs 2, 3). Pronotal (Fig. 2) and pro sternal (Fig. 3) plates poorly defined, unsclerotizcd 
and colourless, glabrous, bearing very fine, inconspicuous rugosity and sparse, short setae which 
are densest on prostemum, prothoracic sides and anterior margins. Both pronotal and prostemal 
grooves are single, nearly uniform, distinct in both fixed larvae and slides, fusiform with sclcrotized, 
brown median stripe. Meso- and metathorax without distinct ambulatory pads, glabrous, bearing 
sparse short setae. 

Abdomen (I ; ig. 1): without distinct ambulatory pads, covered with setae which arc denser and 
longer than those on the thorax. Last segment widioul terminal supporting processes or sclerotiza- 
lion. 

Spiracles (Figs 9-11). Thoracic spiracles (Fig. 9) of multiphorous buprestoid type, reniform; left 
and right thoracic spiracles differ in shape, size and a number of trabeculae, the biggest one about 
2 .14 rimes as long as wide; with well defined bid no* cancel late perilremeand ntimerous unbranch¬ 
ing inner uabeculae; the atrium and closing apparatus of spiracles scleiotizcd, brownish. Abdomi¬ 
nal spiracles (Figs 10,11) also greatly variable in shape and size from uniphorous without trabeculae 
to multiphorous and similar to thoracic spiracles but with lesser number of trabeculae, atrium rather 
sclerotized. 

Bionomy. The single studied larval tunnel ofC. acaciae was found in the dead twig of Acacia 
raddiana (diameter about 5 mm); only terminal 10 cm of the tunnel was well preserved and suitable 
for study. The rest of relatively long twig was nearly completely eaten by various species of 
buprestids (Anthaxia Eschscholtz, 1829. Acmaeodera Eschscholtz, 1829 .Xanlheremia Volkovitsh, 

3 979. Chrysobothris Eschscholtz, 1829, Agrilus Curtis, 1825). The tunnel was rounded in diameter, 
parallel with the axis of the twig, situated in sapwood and filled with a mixture of free sawdust and 
larval fences resembling a fine sand; this material resembles that of some xylophagous catapillars. 
The distal portion of the tunnel was widely enlarged, this enlarged part was prolonged towards the 
surface of wood, without any sawdust containing a pupa which was fixed from both sides by thin, 
non-transparent and white, membraneous lids. 

(ialbclla felix (MarseuL, 1866) 

(Figs 12-23) 

Mateiiac. examined. Three larvae of different instars and one pupa: "Israel. Canne! Ridge. Naha! Me’aioi, Loc. 25. 
ex twigs of Phillyrea lalifolia, 21.07.1996, M. Volkcviish leg." Specimens deposited in Zoological Institute, Si. 
Petersburg. Russia. 

Description. Head and mouthparts. Epistome (Fig. 17) of the same structure as that ofG. acaciae. 
4.36 times as wide as long, with posterior margin only slightly bisinuate: epistomal sensillae ar¬ 
ranged asymmetrically closer to anterior margin; clypcux wider than iu(7. acaciae. 

Labium (Fig. 2 8) with better defined but also complete palatine sclcrite (big 18, ps); its anterior 
margin nearly straight, sides almost regularly angularly rounded. The number and arrangement of 
medial and anterolateral sensillae of labrum and microspinulae on internal surface are the same as in 
G. acaciae. 

Antennae (Fig. 16): 1“ segment very short, l .64 times as wide as long, well sclerotized, with one 
campamform senstlla on the internal surface closer to anterior margin segment cylindrical, 
strongly elongated, 1.57 times as long as wide and 1.75 times longer than 1“ segment; well sclero¬ 
tized, with onty a few inconspicuous microspinulae apicaily; apical cavity (Fig. 16 . ac) with very- 
long sensory appendage (Fig. 16, sa) whose apex extending anterior margin of cavity and with two 
hardly visible palmate sensillae at each side of sensory appendage base (Fig. 16, psa); long tncho- 
sensilia which is longer than the total antennal length arises at near die anterior margin of apical 
cavity; inner surface of cavity covered with very tine inconspicuous microspinulae. 
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Mandibles (Pig. 15) are very similar to those of Cl. acaciae hut with apical lateral ridges of 
cutting edge slightly emarginaled. Hypostome is of the same structure With well defined ocelli (Fig. 
14, oc). 

t abiomaxillary complex (Figs 19,20). Maxillae (Fig. 19): muxillar cardo nearly as long as wide, 
inner sclerites of cardo (Fig. 19, isc) partly reduced, have no certain shape, with different number of 
setae and campaniform sensillae on each side: right sclerite with four long setae and three campan- 
ifortn scnsillae while left one bearing additional short medial seta and two campaniform sensillae 
arranged one above another Stipes and maxillary palpus stronger sclcrotized hut their shape and 
armament are similar to those in (7. acaciae. Mala of the same shape but its internal apical margin 
bearing numerous microsetae. Labium (Fig. 20): prementum sligthJy transverse, 1.58 rimes as wide 
ns long, with lateral sides broadly irregularly rounded. Comer SClcrilcS of pieillcnlum long, with well 
defined transverse additional sclerotization just behind aptcies (Fig 20, as), otherwise their struc¬ 
ture is I he same as in previous species. 

Thorax. Prothoracic plates (Figs 12,13) are similar to those in G. acaciae but pronota'. groove 
(Fig. 12) longer and stronger sclcrotized along its whole length while prostcmal one (Fig. 13) in 
contrast very feebly sclerotized at apical part only. Thoracic and abdominal segments with denser 
and longer setae 

Spiracles (Figs 21-23). Prothoracic spiracles (Fig. 21) more transverse and with repeatedly branch¬ 
ing trabeculae, in many respects resembling those of Bupreslinae. I 11 pair of abdominal spiracles 
(Fig 22) of the same shape and structure as thoracic ones being smaller and having lesser number 
of trabeculae; spiracles on the other abdominal segments (Fig. 23) fluctuated greatly in their shape 
and presence or absence of trabeculae. 

DIFFERENTIAL DIAGNOSES 

Larvae of Ga/be!h acacia and G.felix can be distinguished as follows: 

Gulhelia acuciae 

Epistome (Fig. 6) 4.80 times as wide as long , with posterior margin distinctly bisinuate, epistomal 
sensillae (Fig. 6, es) arranged linearly in front of the middle of epistomal length. 

Labrum (Fig. 7) 2.70 times as wide as long, with anterior margin broadly arcuate and sides 
irregularly rounded. 

V' segment of antennae (Fig. 5) nearly as long as wide and 1.06 times as long as segment 2; 
segment short, 1.13 times as long as wide; the bottom of apical cavity and base of sensory append¬ 
age situated at the level of the middle of l 14 segment, apex of appendage extends as far as posterior 
b'3 of segment 2; cavity nearly glabrous, without microspmulae internally. 

Apical culling ridges of mandibles with almost straight anterior margins (Fig 4). 

Maxillary cardo (Fig. 8) transverse, distinctly wider than long; internal Sclerite (Fig. 8. isc) on 
each side bearing 5 long setae arranged in pairs. 

Mala (Fig. 8) with only inconspicuous microspinulae along internal margin. 

Prementum (Fig. 8) 1.63 tunes as wide as long with lateral sides regularly arcuated 
Comer sclcrites of prementum (Fig. 8, esp) with poorly defined additional sclerotization apically. 
Pronotal and prostemal grooves (Figs 2,3) nearly similar, evenly sclcrotized along their length. 
Mesolboracic spiracles (Fig. 9) with unbranchcd inner trabeculae. 

GalbeKa felix 

Epistome (Fig. 17) 4.36 times as wide as long, with posterior margin weakly bisinuate, epistomal 
sensillae arranged asymmetrically in anterior 1/3 of epistomal length. 
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Figs 28 *1. Winnal ^rvclurvs. 28 Atastogeniu* ciwu-ns Fisher. female. 10 Jl segments, internal ' i.u *700; 
20 Ptv't'iui umlecimn\uiulaui (IlcrbsO. '.’male. 10" segment, internal view. -450; 30 .S/ki/tw« (s. sir.) t-mmue 
Desiarpentrics. K ,h segment, internal view. *800: 31 Paratrachys hedcrav Saunders. Y II segments, internal 
view, >701) 
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Figs 32 IS Antennal structures.32 Leiopleura pfuumanni ObcnbCTgcr, 10 II segments, internal view. - I *00; 
33 Hrathw uvula (Wchcr). 7-11 segments, internal view. '250; .34 Truchys turanica Semenov. 7* segment, 
internal view. '3000: ts Tuf/hnneru.\ \oltitin\ Gory. 10* segment, internal view. -’1 700. 
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Labium (Fig. 18) 2.50 limes as wide as long, with anterior margin nearly straight and sides 
regularly angularly rounded. 

I "segment of antennae (Fig. 16) very shoil, 1.64 times as wide as long; 2^ segment elongated. 
I 57 times as long as wide and 1.75 times as long as segment I; the bottom of apieal eavity and base 
of sensory appendage situated at posterior 3/3 of 2 nJ segment, apex of appendage (Fig. 16, sa) 
extends the aperture of apical cavity (though it may be that the bottom of cavity has no Fixed 
position and can move forth and bade in live larva); apieal cavity (Fig. 16. ae) with fine, inconspic¬ 
uous microspinulac internally. 

Apical cutting ndges of mandibles with slightly emarginated anterior margins (Fig. 15). 

Maxillary cardo (Fig. 19) as long as wide; internal sclerile (Fig. 19, isc) on each side bearing 4 long 
setae and. sometimes, rudimentary 5 ,h seta. 

Mala (Fig. 19) bearing numerous microsetaeat the apical part of internal margin. 

I’rementuin (Fig. 20) 1.58 times as wide as long with lateral sides irregularly arcuated. 

Corner selerites ofprememum (Fig. 20. osp) with well defined additional sclerotization apically 
(Fig. 20. as). 

Pronotal and prostemal grooves (bigs 12.13) differing in length and sclerotization. 

Mcsolhoracic spiracles (Fig. 21) with distinctly branching inner trabeculae. 

DISCUSSION 

Taxonomic position nf Galbella 

As stated above, there are several hypotheses attributing Galbella as follows: 1) to monogcncric 
subfamily Galbellinac (Reitter 1911, Bellamy 1985, Bellamy & Holm 1986, Cohos 1986); 2) losubtribc 
Galbellina of the tribe Trachydini of the subfamily Agrilinae (I lolynski 1993); and 3) to subfamily 
Galbellinac comprising also Mastogeninae and some trachyine genera and belonging to agriline 
lineage (Kolibad 2000). Two latter hypotheses proclaim a close relation of Galbella to trachyine 
taxa of agriloid complex. Since taxonomic position and relationship of Galbella remains so far 
uncertain, our own analysis of larval (Tab. 1) and some adult characters is presented below'. 

Before proceeding any further we would like to discuss the classification and phylogeny of the 
Buprestidae suggested by Kolibad (2000) which is based on a cladistic analysis of eighty seven 
characters including eleven larval characters. The most objectionable features of his analysis are 
the assignment of character states {plesiomorphic vs. apomorphic) and the evaluation of the trends 
of character transformations (polarity) using outgroup comparison and frequency of occurrence. 
These methods are universally adopted in cladisties but the requirements for outgroup(s) to be a 
closest sister group(s) and homology of compared structures to be proven while the affinities of 
Bupresloidea and homologies of many structures, peculiarly larval ones, are rather vague. It is well 
known that a secondary segmentation is commonly occurring in arthropods and many structures 
have no homologies in other groups being a secondary or new’ formations. “Galea” or “lacima” 
having no inner sclerites orsensillae in polycestine larvae (Kolibac 2000, character 40), mandibular 
“prostheca” and “urogomphi’' (supporting processes in our terminology) in agriline larvae (charac¬ 
ters 42 and 46) are the examples of such structures. The most interesting case is the presence of 
larval “urogomphi” (plesiomorphy according to Kolibac 2000) which certainly are not homologous 
to real urogomphi in other insect larvae representing the sclerotized prolongations of the last 
abdominal segment and sometimes having a secondary segmentation; these processes are also 
found in the buprestine genus Pterobothm Fairmairc ct Germain, 1858 (see Moore & Cerda 1986; 
personal observation) and the firsi-instar larvae of Buprestis rustteorum Kirby, 1837 and B. auru- 
lenla Linnaeus, 1767 (see Rees 1941, Plate 22, Figs 13, 14, 16) though the latter two lose these 
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processes during larval development (Rees 1941, personal observation on mature larvae); {fie larva 
of Anocissei* lianidi Bj]y t 1997 (Agrilinae: Coraebini) loses supporting processes on prepu- 
pal stage (Oily 1997). Such an occurence of this structure and its secondary loss in some taxa 
confirms that it may be a plesiomorphy but only for representatives of buprcsiine and agriline 
lineages because no traces of these processes arc found in first-instar larvae of Schnopus Le 
Conic. 185? (see Rees 1941, Table 23, Figs 8,10,!3) or Julodis Eschschollz, 1829 (see C.obos 1986: 
Figs. 6, 8); there is no evidence of their presence in neonate larvae of (jalbdla , Polycestmae or 
even ali buprcsiine and agriline taxa. Another example of uncertainty is a homology of sciences of 
the male abdommal tergne 9 (proctiger) (KolibaC 2000: character 2) which is traditionally believed 
consisting of 9th (paraproci) and I (J h (cpiproct) tergites (Gardner 1989, Jendek 200!). Earlier stages 
of formation ami complete series of paraproci transformation throughout the prolongation of 
taieropostenor projections of epiproct (Mastogenini), their separation first as two isolated scler- 
ites and then tlieir fusing into single horse-shoe sclerite connected to cpiproct by membrane 
[Actnacodera s str., Galbella) followed by sclerotization of Surrounding membrane resulted in 
funnaiion of additional sclerite (paraproci) can be easily observed in Polycesfinae (Vofkovitsh in 
press) and some other groups {see Kolibad 2000: tigs 297, 307,295, 294, 298 302); in Agrilinae 
paraproci formation goes in somewhat different way (Kolibac 2000: figs 304.303; Kuban ei al 2000). 
If Kolibac’s concept of polarity (plesiomorphy - paraproct distinct, apomorphy - that fused with 
epiproct or reduced) is taken for granted it should be accepted that the most primitive, in many 
other respects. Polycestinae demonstrate a most advanced state of the proctiger. From our view¬ 
point. this structure is comprised of the 9 h tergite and its derivates exclusively. It is impossible to 
discuss here all the other characters analyzed by Kolibdi ( 2000 ) but these presented examples 
demonstrate that his results are highly debatable. 

Larval characters(Figs 1-23) 

In order to compare the larvae of Galbella with those of other taxa placed by Kolibab (2000) to 
Galbdlinae, the following iarvae were examined additionally: 'IMaslogenius sp. (undelerminated 
larvae, presumably belonging to this genus). Brachys tesseluta (Fabricius, 1801), Pachyschelus 
s wartzii Kerremnans, 189 2.P. panamensis Fisher, 1922, Hylaeogeno roiundipennis (Fisher. 1922) 
(all larvae deposited in Museum of Natural History. Smithsonian Institution, Washington, U.S.A.), 
and Trachys luranica Semenov, 1892 (Zoological Institute, St-Petersburg. Russia). The results of 
comparison are shown in Tab. 1. 

Some other larval characters which are important for analysis of taxonomic position and relations 
of Galbella should be previously discussed here as well: the structure of spiracles (0 buprescoid. 

I agriloid). body shape (0 agriline; 1 buprcsiine, 2 - truchyine, 3 - julodine. 4 - schizopine), 
pronolal groove (9 - J-shaped, I - Y-shaped. 2 - V-shaped, 3 absent, 4 • jidodme: wide Y- 
shapcd).provcntriculus(0-present, I - absent), and sensory appendage (0- ejected, I - retracted) 
iKolibac 2000 characters 36,37,41,43,44, () - plesiomorphy, I 6 apomorphies). 

Actually, buprcsloid and agriloid spiracles differ greatly in inner structure (Steinke 1919; Volko- 
vilsh 1979) and each type is characteristic ofbupreslinc (also julodine) and agriline lineages corre¬ 
spondingly. I he complete series ol'transfomiations from "spiracula uniform" (very small, unilocular 
spiracles without any trabeculae) to typical buprcsloid "spiracula multiForia" can be easily traced 
throughout Fulycestinae, intermediate states are also found in some bup/estine taxa (Para lust a 
MhtscuI. 1882, see Bily & Vblkovitsh 1996: Figs 39-40). I he origin of agnlotd spiracles is not so clear. 
In some liachyine genera abdominal spiracles strongly resemble “spiracula uniform" with a few 
:niu-r microspinulae (which may be a secondary' reduction). According to Rees (1941), larval spira¬ 
cles oi'Schizopiis belong to type “spiracula biforia" which as supposed also arose from "spiracula 
umfona". li can be conduced that “spiracula unifona" is the most primitive state of btiprest.d 
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Tab. Comparistor e>r the mam taxonomic characters among larvae of Calbtlla Westwood. IMastogenius Solier. 
ar.d the irtcliyiiic patera Trachys Fabric ius. Brachy* Solier. Pachyschdus Solier. and Hylaeogena Obenberger 


character 

GahWlla 

‘Ma\lagcnni\ 

trachyinc genn 

liody ship; 

buprestoid 

buprestoid 

buprestoid to trachyoid 

labrum. palminc sclcriic 

ur.divided (Figs 7. 18. ps) 

divided on medial and 
lateral branches 

divided on medial and 
lateral branches, or 
modified 

ar.ter.nac, apical cavity 

present (Figs 5. lb. UC) 

present 

absent 

mandibles. '■prosdieui'’ 

absent (Figs 15) 

absent 

present 

maxillae, isnliicd 
sderile of caidn 

ver>' hi);. with 4-5 torp 
setae {Figs 8. 19, isc) 

complcicly reduced, with 

2 tricho&ensillac arising 
from nieinbriine 

completely reduced, 
without any scnsillae 

maxillae, mala, 
additional projection 

absent (Pigs 8, 19) 

present, very big 

absent 

prothoracic piaics 

with a single medial 
groove (Figs 2. 3. 12. 13) 

with a single, hardly visible, 
unsclcrotizcd, medial 
groove 

with a single medial 
groove or sclcrotizerf 
area 

spiracles 

buprestoid tmiphofouR 
to muJiiphorous 
(Figs 9-11. 21 23) 

buprestoid: uniphorous to 
biphorous 


sc lero i ized proventricu lus 

'absent 

?abscnt 

absent 


spiracles which subsequentlytgave rise lo both buprestoid and agriloid types. At least buprestoid 
spiracles have never been observed in agriline or trachyinc taxa and vice versa. In our opinion 
buprestoid spiracles are an apomorphy which Galbella shares with buprestoid taxa and Julodinae. 

h is hard lo believe that the agriloid body shape is a plesiomorphic state comparing to buprestoid 
one. In spite of the presence of very strange abdominal appendages ("prolegs’') and ventral glands 
(Rees 1943) the larvae of Schizopus are most similar to generalised polyphagous eoleopteran larvae 
with poorly differentiated thoracic and abdominal segments. The buprestoid type is more primitive 
than the agriloid type because many polycestine, chalcophorine and buprestine larvae exhibit the 
rudiments of thoracic legs and even prothetelic larvae with quite developed ones are described 
( Bilv 1972); thoracic segments are, to a variable extent, enlarged. Julodme larvae, in spite of peculiar 
mandibular shape and the staicture of prothoracic plates, can be attributed to the buprestoid type. 
Agriloid larvae differ from buprestoid larvae mainly by having terminal supporting processes al¬ 
though some agriime larvae have no processes ( E/honion Kubah, 2000) or lose them in later instars. 
Contrary to Ko!ib££ (2000), it may be supposed that the agriloid type derived from the buprestoid 
one. The trachyoid type is undoubtedly the most advanced and specialized. However, a body 
shape is obviously adaptive character of low phylogenetic value. Different larval types inay be 
found in the same taxa, for example trachyoid type in Polycestinae (Parairachys Saunders, 1873), 
agriloid type :n Buprestinae {Pteroboihris Pairmaire et Germain, 1858). buprestoid type - in Trach- 
yinae (Hylaeogena Obenberger, 1934), etc. At least in body shape, Galbella is much closer to 
buprestoid taxa than to any agriloid ones. 

We can not also agree with hypothetic transformation series of larval pronotal groove as sug¬ 
gested by Kolibac (2000, Figs 372 375). We suppose that the absence of defined prothoracic 
grooves (Schizopodinae and Julodinae) is a plesiomorphic state while well developed and sclero- 
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lized medial grooves in Oalbcllinac, Polycestinae and many agiiline larvae is an apomorphic stale 
though more primitive than Y. V or II-shaped grooves in buprestineand coracbine larvae. The most 
advanced state is the sderotized plates frequently with Ihe traces of ihe medial groove in leaf 
mining larvae {Paratrachy*, many trachyine genera). In the structure of medial grooves and pret- 
horacic plates. GalbeUa much resembles Polyceslinae. 

The sclerotised proventriculus i.s the most developed and complicated internal armament-bear¬ 
ing in buprestoid larvae feeding on dead, dry, and solid wood; ihose feeding on softer tissues or 
living under ihe hark have a poorly sderotized and armed provenlrituius (Volkovitsh 1079). The 
presence of a well developed proventriculus is obviously ail adaptive feature and cannot be re¬ 
garded as theplesiomorphic state. 'Taking into account the very small size of larvae and the fact that 
on some larval stages the proventriculus is empty and hardly extractable, the complete lack of this 
structure in GalbeUa (and IMastogenins Sober. 18511 cannot be proved in this study. 

The presence of an apical cavity containing a sensory appendage, sensillac and, sometimes, 
imcrospioulae on the 2nd antennal segment seems a more advanced state than its absence. The 
apex of ihe segment around the cavity aperture is frequently enlarged and hears dense microspinu- 
lae and microsetac. Some trachyine larvae (Bruchys) have a very shallow terminal depression 
though without surrounding microspinulae. The presence of the apical cavity is characteristic of 
Schizopinae (see Rees 1941) and bupresloid taxa while its absence found in Julodinae (see Bily 
1983) and agriJoid la.xa. 

Our analysis of larval characters testifies that GalbeUa belongs to Ihe Buprcsime (Polycesti- 
nae, Chalcophonnae. Buprestinae) rather than Ihe agriline lineage (Agrilinac, Trachyinae). Bu- 
prestine larvae are characterized by absent mandibular “prostheca"; apical cavity of 2nd antennal 
segment well developed (sensory appendage retracted according to Kolibac 2000) (Figs 5. 16) 
except for Pamtassa (see Bily & Volkovitsh 1996: fig. 35) and Paratrtichys having poorly devel¬ 
oped cavity, spiracles of uni- or multiphorous buprestoid type (Figs 9-11, 2123); sderotized 
proventriculus present. Agrilire larvae are characterized by mandibular -prostheca” present (Volk¬ 
ovitsh & Hawkeswood 1990: figs 10. II. 17,18); 2nd antennal segment without apical cavity with 
sensory appendage and sensillae silting openly on its apex (sensory appendage ejected accord¬ 
ing loKohbad 2000) (see Volkovitsh & Hawkeswood 1990: figs 9.21); spiracles of agriline circular 
type (see Volkovitsh & Hawkeswood 1990: figs 5.25, 26); sderotized proventriculus absent: all 
these characters are found in examined trachyine larvae (Table 1). For comparison, julodine larvae 
have no mandibular "prostheca" though mandibles are extremely specialized: 2nd antennal seg¬ 
ment without apical cavity with sensory appendage and sensillae sitting openly on its apex (though 
there are two fiat tooth-shaped projections possibly protecting sensory organs); spiracles of 
multiphorous buprestoid type (though differing from those in buprestoid larvae), sderotized prov¬ 
entriculus absent (B)ly 1983; Volkovitsh, unpublished date). The unproven absence of a sdero¬ 
tized proventriculus (plesiomorphy) is a single character which GalbeUa (and 'IMastogcnius) 
shares with agriloid taxa and also with Julodinae. 

Larvae of GalbeUa demonstrate at least two autapomorphics which are never found in other 
bupreslid larvae, those are the complete palatine sclerite of labrum with linearly arranged medial 
and partly anterolateral sensillae (Figs 7, 18. ps, nisi, al$l), and the very large internal sdcrilcs of the 
maxillary cardo bearing 4-5 lung setae each (Figs 8,19, isc). Larva of TynJahspianola (Laporte et 
Gory', 1835) also has large, though greatly reduced, internal sclernes of the maxillary cardo connect¬ 
ed to the comer sclerites of the prementum and bearing only two setae and one campaniform 
sensilla each. These stales can be regarded as the most primitive among Buprestidae; further trans¬ 
formation of palatine sclerites in both buprestoid and agriloid lineages leads to Ihe differentiation of 
the medial and lateral blanches followed by partial reduction ol one of them, and that of isolated 
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sclerite of ihc eardo resulted in its complete reduction (sensillae arise from membrane or also re¬ 
duce). Jt con be noted iSial julodine larvae (BiJy 1983; Voikoviish, unpublished date) have the 
palatine sclcriie divided on the medial and lateral branches and isolated sclente of cardo lacking 
though there are numerous setae arising from the membrane. Among buprestoid tax,a. Galbella 
shows a certain similarity m larval characters to Polyccstinae, peculiarly to Acmaeoderini. 
togenius (single pronotal groove, dispostion and structure of antennae, glabrous iiioulhpuits, but 
an additional lobe on ilie mala is absent) and also to Anthaxiim (dispostion and structure of anten¬ 
nae. glabrous mouthparts). Larva of IMaslogemus (Tab. I) is of typical polycestine structure 
diITering from all other known Polycestoid larvae in the peculiar maxillary palpu 

Ad ulr characters (bigs 24-35 and Kolihafi 2000: figs 51,79-80,96, 112,128.144.174.189.277.292. 
307,334-335,366 367) 

According to KolibAC (2000) the synapomorphies which Galbella shares with Mastogenini and 
Irachyine laxa are as follows: (I) unique shaped premcntal sclerites, (2) tendency to coalescence of 
sclerites of maxilary stipes. (3) antennae with inconspicuous sensorial fields (probably secondary 
reduction). f4) metastemal transversal line absent, and (5) phallus short Additionally, to prove the 
affinity of Mastogcnius to Galbella he speculates about the possible origin of hypomeraL keel in 
Maxiogenitts as a result of secondary closing of galhclloid antennal furrow. The affinities to men¬ 
tioned tr achy me genera arc supported by following characters: (I) l’urrow lor antennae present, (2) 
mediostipes strongly widened, palpifer large, rounded, (3) general structure of maxilla galbclline, 
excepting strong pigmentation of central sclcriie, (4) inner side of mandible concave, 2 or 3 apical 
dentes present, (5) all stemites with incision though only inconspicuous on the last one mBrachys. 

Comparison of the figures has shown that whole labial structures inGalbeila and Mastogeniux 
are quite different (Koliba* 2000: figs 103,112) and the similarity in only premental sclerites may be 
a convergence; moreover, the shape of these sclerites as well as the structure of stipes vanes greatly 
within at least Coraebini and even within the genus Curaebux Laporte et Gory, 1839 (Kuban el ttl. 
2000: figs 120-150,92 119). The structure of stipes \n Galbella (KolibA^ 2000: fig. 96) is unique 
(big internal lobe of mcdioslipes) differing greatly from that inMaslogemux {Kolibac 2000: fig. 86) 
and other buprestid we have studied (Kolibad 2000: figs HI 96) and may be regarded as 
autapomorpliy, unfortunately, those o fRrachys and Pachyschelus are not illustrated. The metaslernal 
transversal line, though sometimes hardly visible, is found in all studied species of Galbella, Afa$- 
togeniux, iirachys. Taphrocetvx Sober, 1839, and Pachyschelux. I hc aedcagus length flueuiates 
greatly throughout the Bupicslidae, among other groups a short aedeagus is found in polycestine 
genera Paratraehys and Sponsor Laporte et Gory. 1839. Antennal furrows occur not only in 
irachyine genera {Pachysvhehts) hut also in Acmueodera (Cavacmaeodera Holm el Scbocman, 
1999, Ptychotrws Marseul. 1865). I he peculiar stnicture of the legs with the femora and tibiae 
flattened and tibiae dorsally excavated for the reception of the tarsi in repose also occurs inXyro- 
scelis Thomson, 1878 (Polyccstinae) and Aphanislicus Latreille,1829 (Trachyinae), and similar 
tendency can be observed throughout Acmaeoderini. Mandibular structure is also rather variable 
and different types can he found within die same laxa (Kolibac 2000: figs 52-80, Kuban et al. 2000: 
figs 75-91). 

The unique antennal structures of Galbella (Figs 24-27. see also Vblkovilsh in press), being 
ruthei primitive (apical sensory organ poorly defined), differ greatly from those of (he compared 
Irachyine genera (Figs 32-35) with well developed apical organs but these reveal a certain similarity 
to Maslogemni (Fig. 28), Acmueoderini and some other polycestine taxa (Figs 29 31). From the 
other hand, the sensory organs o (Galbella also resemble those in the agriline and irachyine genera 
Syne.choce.ru Deyrotlc. 1864. Polyonychus Chevrolat, 1837, Endelus Deyrolle, 1864 and ( jermari- 
cu Blackburn. 1887 Because the similarity of antennal structures ofG7//r>i?//tfand other mentioned 
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taxa based on syrnpiesiomorphy, it does not clarify the relationships of <7 alhella to any phylethio 
lineage of the Blip rest idao. 

Kolibdc (2000) also supposed that synapomorphtes which Galbeilinae shared with Agrilinae are 
as follows: (I) male tergile 9 (paraproct) not separated from tergite 10. (2) abdominal stemite I 
absent. (3) mesepimeron small with mesepimeron inesepistemum suture oblique or imperfect. The 
hypothetical transformation of male tergite 9 was discussed above, in our opinion the paraproct is 
a secondary sderite (at least in the Buprestidae) and its absence is a plesiomorplty. Tergile 9 of 
Galbella (KclibuC 2000; iig. 307) is very similar to that inMastogenius {Kolibac 2000: fig. 297), 
some species ofAcmaeodem s. str., Pamtrachys, ami Sponsor (Volkovitsh. unpublished data), and 
also Synechoevra, Eihomon (see Kuban el al. 2000, Figs 292,293), CylinUromorphus Tilery, 1930. 
TVac/ryshabrichis. I SOI (Ko)ibAC 2000: figs 305,306), and some others. Jendck (2001). in his excel- 
lenl work, demonstrates that in its genera) abdominal structure, GulheHa has more relation to the 
Buprestme rather than the agnline lineage and confirms the subfamily status of Galbeilinae The 
most significant character which does not allow to pla ccGalbella in agriline lineage is a lack of any 
trace of sternal groove which is regarded to be an important synapomorphy of agriloid taxa (Jeadek 
2001 ). 

Galbella sharply differs from Mastogenius and other polycestine tax a in having the groups of 
long setae on paramcrc apicies (Kolibac 2000: fig. 334); the latter state is chract eristic of the majority 
of buprestme and agriline taxa. In the same time in poorly developed dorsal lobe of basal piece of 
legmen, penis structure, general structure of genital segments, and the presence of setal patches on 
abdomen (the similar patches arc also found in females of AcmaertdereUa s. sir, both sexes of 
Cochinchinula Volkovitsh, 1996 from Acmaeoderini, and some species offolycesla) it resembles 
many Polyccstinae. Ovipositor of Galbeit a is of short uritiformc type similar to that in Mastogen¬ 
ius bul this type is widely occurring throught all the groups of the Buprestidae. 

CONCLUSIONS 

bxantination of larval and adult morphology has shown that Galbella possesses a unique set of 
primitive and advanced features Analysis of both larval (buprestoid body shape, spiracles, mandi¬ 
bles, 2 ,:C segment ofmaxilary palpi bearing apical cavity) and adult characters (general abdominal 
structure) has shown that Galbella belongs to the Buprestoid rather than the agriloid complex. The 
relationships of Galbella lo trachyine taxa as suggested by Jlolyn.sk> ( 1993) yjibKoiibac (2000) are 
not supported by our results. Galbella is most similar to Mastogenius, Acmaeoderini, and some 
other polycestine taxa. Galbella also exhibits a number of autapomorhic stales (the unique struc¬ 
ture of labium and isolated selerites of cardo in the larvae, adult antennal and lubial structures, 
maxillae, era.) which support us isolated position. The results of our analysis confirm that Galbella 
should be placed in separate monogeneric subfamily Galbeilinae as was suggested by Rcitter (1913) 
and Cobos (1986) belonging to the Buprestoid complex next to Polycestinae 
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